August 1956 


qlesel power 


free-piston engine-gas turbine 
tested for vehicular use 








Why TEXACO URSA 
does a better diesel 


Ap, ANCES in diesel engine design and the imposition 

of heavier loads have introduced new and complicated 

lubrication problems. Texaco Ursa Oil Heavy Duty 
is specifically designed to overcome them. 

lexaco Ursa Oil Heavy Duty is specially distilled 

| 


from chorce paraffinic stocks, dewaxed and solvent 


refined to remove gums, tars and oxidation-forming 






FOLD CLAY 





products. Then, this great oil is further improved by 
effective Texaco additives which: 

1. Inhibit oxidation 

2. Assure full detergericy and dispersion 

3. Prevent rust 

4. Protect bearings 

5. Withstand high pressure and temperatures 
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OIL HEAVY DUTY 
ubricating job... 


6. Minimize wear over longer periods between overhauls. 


7. Lower pour point Let a Texaco Lubrication Engineer give you full 


8. Reduce foaming information. Just call the nearest of the more than 


Texaco Ursa Oil Heavy Duty thus assures ideal engine 2,000 Texaco Distributing Plants in the 48 States, or 


‘leanliness ... no harmful deposits, rings always free, write: 
Mependable action of fuel injectors and pumps... The Texas Company, 135 East 42nd Street, New 
esulting in delivery of more power with less fuel York 17, N. Y. 
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More Versatile / 


ij 


Now available to fit a broader range of power equipment 


Now the best 300-horsepower Diesel is even better 
than ever—ready to step up production and cut 
costs on any job you name. 


It’s the time-proved General Motors Series 110 
Diesel, newly equipped with a side-mounted blower 
similar to the one used on the famous 71 Series. 
It’s a more compact engine. It’s shorter. It’s lower. 
It fits more applications than ever before. 

You can have this new GM Detroit Diesel Series 
110 engine installed in off-highway trucks and 
move bigger loads faster. 

You can use it to increase the power of heavy 
crawler tractors, scrapers and air compressors — 
get more work per day and per dollar. 

And, in practically no time at all, you can have 
this new Series 110 Diesel installed in almost any 
3-yard shovel—to move earth faster at less cost. 


The new blower makes the Series 110 engine far 
more versatile—available with e7ther right- or left- 
hand rotation, and a wider range of accessory drive 
outlets—four accessory drives on the rear of the 
engine, and four fan-mounting positions on the front. 
This new Detroit Diesel Series 110 engine takes 
on all comers in operating efficiency. It’s a leader 
in work output per dollar. Let your local GM 
Detroit Diesel Distributor or Dealer show you 
what we mean. 


New Compactness— 

The side-mounted blower elimi 
nates former style blower at the 
end of the Series 110 engine and 
also cuts down height. Easier to 
install —easier to maintain. 


New Flexibility — 


Four accessory drive outlets on 
rear of engine, You can direct 
drive both a hydraulic pump 
and an air compressor off the 
engine at the same time. New 
gear train features wider gear 
with increased helix angle for 
longer life. Blower and camshaft 
loads are split, 


New long-life Cylinder Head 
Has many design improvements, 
including integral water mani 
fold and drilled passage for 
rocker-arm lubrication. Water 
manifold studs and gaskets elim 
inated, Outside rail gives extra 
rigidity. 


New Governor 

Is more easily services itilize 
many Serle il t Provide 
for tachometer drive. An acces 

ory drive may also be taken off 


the governor drive year. 


DETROIT DIESEL. 


Engine Division of General Motors, Detroit 28, Michigan 


Single Engine 


10 10 300 H.-P Viultiple Unit 


/ p to 8923 HP 


In Canada: GENERAL MOTORS DIESEL LIMITED, London, Ontario 


AMERICA'S LARGEST 
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BUILDER OF DIESEL ENGINES 





EATON 
VALVES 


Y 55 Yess 


E.... Diesel Engine Valves 
are produced to meet the exacting requirements 
of Diesel engine service. Through more than 35 
years of co-operating with the country’s leading 
Diesel engine manufacturers, and furnishing 
valves to them, Eaton has developed a thorough 
understanding of the problems peculiar to the 
Diesel field. Eaton's experience is reflected in the 
outstanding performance records achieved by 
Eaton-made valves in all phases of Diesel engine 
service. 


Eaton Diesel Valves are produced in a wide range 
of materials, and in both faced and unfaced 
designs. 


Our engineers will welcome the opportunity to 
discuss the application of Eaton valves to your 
engines. 


VALVE DIVISION 
MANUFACTURING COMPANY 


9771 FRENCH ROAD e¢ DETROIT 13, MICHIGAN 








st PRODUCTS: Sodium Cooled, Poppet, and Free Valves * Tappets * Hydraulic Valve Lifters * Valve Seat Inserts * Jet 
Engine Parts * Rotor Pumps * Motor Truck Axles * Permanent Mold Gray Iron Castings * Heater Defroster Units * Snap Rings 
Springtites *Spring Washers * Cold Drawn Steel * Stampings * Leaf and Coil Springs “~Dynamatic Drives, Brakes, Dynamometers 
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Copies 1 year 2 years 3 years 4¢ 
u. $s 35¢ $4.00 $7.00 $ 9.00 What Do You Know/ . 
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Diesei Power is indexed regularly by 
Engineering Index, inc. and is available 
in microfilm editions from University News of Our Industr ada 
Microfilms, Inc., Ann Arbor, Michigan. 
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Write for Diesel Bulletins 1020 & 50A. See our Catalog in Sweet's Product esign File 


ATLANTIC METAL HOSE CoO., INC. 


309 DYCKMAN ST., NEW YORK 34, N. Y. 
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Now... | 
to meet your needs BO IY ais cnaime i 


ALLIS-CHALMERS , ae 








ALLIS- CHALMERS 
ENGINES 








increased production 
improved standards Along with this comes an expansion of custom 


service and greater parts availability, too, a ource 


expanded service ei dais apts lillie eins aes 
greater parts availability River te SR hala gaia 
more parts interchangeability 


The production of Allis-Chalmers engines goes up 
up, up to meet your needs. The 1956 production 
is expected to reach an all-time high and 1955 
output was many percent greater than 1954’s. A 
multi-million-dollar expansion of facilities will fur 


ther boost production 


But there ire not only more engine to meet 





your needs, there are better engine as Alli 
Chalmers research and development continues to 
pioneer improvement ind a production ind in 


pection standards are set even higher 


Estimoted 


sessile ese im 


(AC) The 1956 production of Allis-Chaimers engines will reech an all 


time high, with output many percent higher than in previous years 
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GENERAL 
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You can minimize 
aKOLIM LA ARLLAG 


in over-the-road service 
with Delco-Remy heavy-duty 


electrical equipment 


Every unit in Delco-Remy’s famous heavy-duty line is 
designed and built to take the day-in-day-out pounding 
of over-the-road operation . to give many thousands 


of miles of dependable service. 


For example, Delco-Remy 5°% -inch diameter heavy 
duty D.C. generators include such long-life features as 
extra-large commutator and brushes (brush life of 
100,000 miles is common), ball bearings, wick-type 
lubrication with oilers, and forced ventilation. These 
generators are available, with matching regulators, in a 


wide variety of voltage ratings and output capacities 


Other specially-designed Delco-Remy heavy-duty unit 
include cranking motors, coils and other ignition com 
ponents, and Delco long-life Extra-Duty batteries with 


rubber separators and Delcoloy grids 


For more dependable service with minimum downtime 
specify Delco-Remy heavy-duty electrical equipment 
when you order new vehicles or modernize your present 
ones. Complete details on Delco-Remy heavy-duty 
electrical equipment are available through your nearest 
General Motors car or truck dealer, or the United 
Motors System 


DELCO REMY «+ DIVISION OF GENERAL MOTORS + ANDERSON, INDIANA 


ITARTING WITH Delco -Remy ELECTRICAL SYSTEMS 
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“HIGHLIGHTS” OF 
POWER PLANT GROWTH 


1922—Installed 2 Nordberg 550 
hp engines in Neodesha plant. 


1934—I nstalled Nordberg 880 hp 


engine 


1946—Installed Nordberg 1620 


hp engine 


1952—Installed Nordberg 1750 
hp engine 


1956—Sixth Nordberg engine to 
be installed a 16 cylinder 
V-type Supairthermal® Duafuel 
engine rated 3150 bhp, 2250 kw. 
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NORDBERG ENGINE 


for Neodesha, Kansas 


Dependable engine performance builds repeat orders . . . and a case in point is 
the fact that the City of Neodesha, Kansas, has now ordered its sixth Nordberg 
engine. As an example of the kind of performance these engines deliver, here 
are some of the figures taken from operating records kept on Neodesha’s fifth 
Nordberg engine—a 1750 bhp, 1235 kw Duafuel® unit. 

According to Everett Powell, Superintendent, Neodesha Electric & Water 
Plants, from February 14, 1952, the date this engine was put on the line to 
March 1, 1956, a period of just over four years, it has run 34,370 hours out of 
a possible 35,784 . . . which means that this engine has operated over 96‘, of 
its total installed hours without even removing a piston or cylinder head—a 
most outstanding record. In compiling this record, the engine has been producing 
approximately 88°; of total plant production. With performance like that, it 
was natural that city officials again chose Nordberg to meet increased demands 
Their sixth Nordberg unit, shown above is a 16 cylinder Supairthermal engine 
rated 3150 bhp, 2250 kw 

For engines to meet your power needs write Nordberg ... mioneer in the 
building of heavy duty engines from 10 to over 12,000 hp. 


NORDBERG MFG. CO., Milwaukee, Wisconsin 


1956, Nordberg Mig. Co 





AND HARRISON HEAT 
EXCHANGERS DO THE JOB! 


Harrison hel s move the earth by making heat bite the dust! 
High powered shovels driven by Detroit Diesel 2-cvel 
engines turn in de je ndable, low-cost performance when 
Harrison's on the job controlling the heat. You ll find Harrison 
heat control equipment on many ol the nation leadin 
diesels and other power equipment lor manufacturers kno 

the ¥ can ce yj nd on Harrison with over | > Vear ‘ Kpeerie thee 
in manufacture, design and engineering research. If you have a 


cooling problem, look to Harrison for the answer, 


GM) 


TARRISO\, 


4, GENERAL MOTORS 


TEMPERATURES 


RADIATO LOCKPORT wy 


ORDER 


Diesel Power 





TURBINE AND DIESEL LUBRICANT GUIDE 


CITIES SERVICE TURBINE OILS 


Manufactured from the highest 
quality, solvent refined stocks, 
these oils have high viscosity in- 
dex, excellent heat resistance. 
They are chemically fortified to 
prevent oxidation, rust, and foam- 
ing, permit smoother operation. 


PACEMAKER 150-7 


Recommended for pressure-circula- 
tion systems of direct-connected 
steam turbines, and for the bearings 
of turbo-generators where pressure- 
circulation of the oil is employed. 





PACEMAKER 300-T 


For use in the lubrication of steam 
turbines with single reduction gear 
units. Also for the lubrication of 
high-speed, ring-oiled, auxiliary tur- 
bines, where operating temperatures 
are not above 200°F 


PACEMAKER 400-T 


Recommended for the lubrication 
of propulsion turbine units on naval 
and commercial vessels, in pressure- 
circulation systems 





PACEMAKER 500-T 


Suitable for the lubrication of ring- 
oiled bearings of auxiliary turbines 
where operating conditions require 
an oil of heavier body than Pace- 
maker 300-T. Also recommended 
for use in separately lubricated tur- 
bine gear reduction units. 


PACEMAKER 750-T 


Recommended for the lubrication 
of high-speed, ring-oiled, auxiliary 
turbines, where operating tempera- 
tures are in excess of 200°F, and 
use of a heavier bodied oil is re- 
quired. 








CITIES SERVICE DIESEL 


Made in the world’s most mod- 
ern lubricating oil refinery at 
Lake Charles, Louisiana, Cities 
Service Diesel Oils are blended 
from highest quality, high V.1. 
mineral oils and fortified with 
specially developed additives. 
There's a Cities Service Diesel 
Oil tailored for top performance 
in every type of diesel operation. 


D-C 300 SERIES 


hese oils are designed to fully con- 
form to Military Specification MIL- 
L-2104A. Made from the finest base 
oils, they are strongly fortified 
against oxidation and corrosion 
They have the necessary detergent- 
dispersant properties to insure su 
perior lubrication performance in 
high speed Diesel engines operating 
under heavy duty service 
Recommended for service DG 
under A.P.1. classification system 


D-C 100 SERIES 


These oils are designed to conform 
to U. S. Army Specification 2 104B 
(Supplemental List 1). They are also 
known as Superior Lubricants 
Series | and are intended for more 
severe service than the D-C 300 
Series Oils. Particularly recom 
mended for the lubrication of me- 
dium and high-speed Diesel engines 
using lower quality fuels. 
Recommended for service DM 
under A.P.I. classification system 


D-C 500 SERIES 


These oils meet the requirements of 
The Caterpillar Tractor Company 
for a “Superior Lubricant (Series 
3)”. They have the highest level of 
detergent-dispersant action with 
maximum oxidation and corrosion 
protection to assure reliable opera- 
tion of Diesel engines under most 
severe service conditions or where 
low quality fuels of very high sul- 
phur content are used. 
Recommended for service DS 
under A.P.1. classification system. 


PACEMAKER SERIES 


The new Pacemaker line of Diesel 
engine oils is made from the same 
high quality base oils as are the 
Pacemaker T Series, and contains 
similar additives, but in lesser 
amounts. These oils are adaptable 
for use in many low and medium 
Speed stationary engines operating 
under conditions which would not 
require the use of heavier fortified 
oils, such as the Pacemaker T Oils 





OILS 


PACEMAKER T SERIES 


These are medium duty, high grade, 
high V.I. oils fortified against oxi- 
dation, rust and foam. Admirably 
suited for slow and medium speed 
engines employing the dry sump 
system of lubrication and operating 
under conditions where the service 
is not severe enough to benefit from 
a full heavy duty oil. 


NEPTUNE 9000 SERIES 


Designed specifically for lubrication 
of marine-type Diesel engines, both 
military and commercial. 

Neptune 9000 Series Oils are 
made from high quality, high V.I 
solvent refined stocks and are 
strongly fortified against oxidation 
and corrosion, They are specially 
inhibited against silver alloy bearing 
corrosion and have the necessary 
detergent-dispersant properties to 
give maximum performance under 
severe operating conditions 

These oils conform to the require- 
ments of Military Specification MIL- 
L-900 C (SHIPS) for marine Diesel 
engine lubrication 
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ENGINE BEARINGS =: 


evite Service 
The Cleveland Graphite Bronze Co 
Division of Clevite Corporation, Cleveland, Ohio, U.S.A 





Why this 
small municipal | 
plant bought 
extra engine 
output 
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@ Lake Crystal, Minnesota carefully studied the 
matter, installed a high output Cooper-Bessemer 
engine, and they're far from sorry, This small com- 
munity enjoys substantial savings from a 1200 kw. 


... 1700 hp. ... 155 bmep Gas-Diesel engine. 


The engine, a supercharged Cooper-Bessemer JS, 
boasts an enviable “around the clock’ operational 
record with excellent fuel economy maintained under 
heavy or light loads. With the installation of this 
new unit, there's no further need for riding an engine 
at costly, inefficient loading in anticipation of sudden 


heavy increases, 


Although oversized for present needs, this 8 cylinder 
Cooper-Bessemer will more than justify its original 
cost. Dependable, economical power will be available 


for many future years, And as Lake Crystal power 


Planned for the future....this 1700 
hp Cooper-Bessemer Gas-Diesel en 
gine will provide needed capacity for 
many years of trouble-free service in 
the Lake Crystal, Minnesota municipal 
power plant 


demands grow ...this JS will easily handle the in- 
creased load. No need for costly plant expansions. No 
new engines to buy. 


Impressive month by month operating cost records of 
Lake Crystal municipal are available upon request. 
Write The Cooper-Bessemer Corporation, Mount 
Vernon, Ohio. 





MOUNT VERNON, OHIO 


/ 7 
COOPER-BESSEMER 


GROVE CITY, PENNA 


New York City © Seattle, Wash, © Chicago, Ill. © Houston 

Dalles, Greggton, Pompa and Odessa, Texas * Washington, D. C 

Shreveport, lo. © San Francisco, los Angeles, Calif. © St. Lowis 

Mo. © Gloucester, Mass. © New Orleans, la. © Tulse, Oklo 

Caracas, Venezvela © COOPER-BESSEMER OF CANADA, LTD 
Edmonton ond Calgary, Alberta, Conoda 
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MECHAM) 
CAL Al CONTROLS, INC. 


Demo 37 pase 


WHEN YOU DEMAND CRITICAL PRECISION You can have the same dependability. Whenever 


Only one part .. . the spool . moves in this ingenious 


your 
mechanism design dernands the most exacting qualities ina 
MAC 4-way air valve. It’s an oscillation that must be molded pliable part depend on Sirvene. As a start-- 
critically precise . . . and is. The C/R Sirvene (synthetic write for your copy of the new “Sirvene” booklet 
rubber) parts seal the valve circuits under pressures up to 
150 psi and over a wide range of temperatures and cycle 
speeds. To operate correctly, those small Sirvene parts 
must be molded to unusually close dimensional tolerances. 
C/R is consistently meeting ...and beating these tolerances. SIRVENE 
And MAC reports that on the toughest jobs their valves 


have run for millions of cycles without trouble. 


CHICAGO RAWHIDE MANUFACTURING COMPANY Cc H I Cc A G Oo 
1213 Elston Avenue, Chicago 22, Illinois 134 AW EH I D E 


Offices in 55 principal cities « See your telephone book 
In Canada: Manufactured and Distributed by Other C/RP 
/ roducts 
Super Oil Seal Mfg. Co., Ltd., Hamilton, Ont 
— s , Ontario C/R Shaft and End Face Seals « Sirvis-Conpor mechanical 


Export Sales: Geon International Corp. Great Neck, New York. leather cups, packings; boots « C/R Non-metallic Gears 
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a long 
trouble-free 
life... 


with 


GULF DIESELMOTIVE and 


The powerful Atlas-Imperial Engine in this tug 


of the Taylor & Anderson Towing & Lighterage 

Company, Philadelphia, Pa., is on a true course 

toward dependable and economical operation 

with the ideal combination for workboat diesels 
Gulf Dieselmotive and Gulf Dieselect. 


Gur DiesetmMorive—the lubricating oil that has 
an unmatched record of low maintenance costs in 
this tough service. Here’s why: Chosen for their 
ability to prevent hard carbon deposits in hot 
spots, the selec ted base Stoc ks ot Dieselmotive oil 
also provide an oxidation resistance safety factor. 
Its 100% solvent refining (which removes unde- 
sirable constituents) guarantees greater stability 
and more effective bearing protection. And 


GULF OIL CORPORATION - 


1822 Gulf Building, Pittsburgh 30, Pa. 


GULF. DIESELECT 


Dieselmotive’s superior additive response is ob- 
tained by carefully matching the additives to the 
base stocks. This insures clean rings and grooves, 
a minimum of piston crown deposits. 


Gute Diese_tecr—the straight run distillate fuel 
that burns evenly and completely, thus contribut- 
ing further to engine cleanliness. And Gulf 
Dieselect has a high Cetane Index to assure good 
combustion at all speeds. 

This combination of top quality lubricating 
and fuel oils can deliver more hours of operation 
between ring jobs, and lower maintenance costs 
for your fleet. 

Contact your nearest Gulf office for more com- 
plete information on these quality products. 


GULF REFINING COMPANY 
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MARINE DIESEL ENGINES 
UP TO 2000 HP 


For coastal shipping and trans- 
continental service for  single- 
double- and 4 engine propulsion 
units. 


The type M 582 engines are equip- 
ped with light alloy pistons for 
better heat dissipation. 

“9 and 10 cylinder engines upper 
picture have parted cylinder blocks 
and two-parted crankshafts. All 
components are amply dimensioned 
for heavy duty. Special leaflets on 
request.” 


MASCHINENBAU KIEL AKTIENGESE\WLLSCHAFT 


GERMANY 
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at the curb new Purolator dual fuel filter, PAG-25D, 
has a high flow rate of 25 GPM for diesel fuel combined with 


virtually no pressure drop. A final assurance to every customer 


that your product is clean 


Or 


at the terminal sore bk siration equipment 
like this pedestal-type filter (PAG-300L to 1200L) can be used 
at high flow rates of from 300 to 1200 GPM. Reduces meter 


wear 











filters remove rust 


Despite rigid checks which prove the purity of fuel as it 


leaves the refinery subseque nt corrosion in storage tanks and 

pipes frequently contaminates it with particles of 

iron oxide. To remove rust particles, Purolator’s engineers 

have developed the world’s finest line of bulk filtration 

equipment. A recent addition to this line is Purolator’s new 

curb pump filter. It has a filtration area of over 1800 square 

inches, achieved by 2 resin impregnated micronic 

fuel filters operating in parallel. Its development helps 

make certain that wherever you filter diesel fuel or gasoline 
at the curb or at the terminal... you can get precisely 


the right filter from Purolator. 


For full details, write 


Purolator Products, Inc 


‘ 


Front and Linden Streets 


PUR.LATOR jmaen faces en 


“FIRST IN THE () FIELD OF FILTERING” 


PUROLATOR PRODUCTS, INC., Rahway, N. J., and Toronto, Ontario, Canada 
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[SODWARD 
GOVERNORS 


for 


ENGINES 


| TU RBINES * | DIESEL 


LOCOMOTIVE 
MODEL OF 
PG GOVERNOR 


This governor is one of several hundred varia- 
tions of the basic PG governor 

Ic is used on the engines of diesel-electric loco- 
motives. Movement of the engineer's throttle lever nor is used for a variety of special applications 
sets the governor (electrically or pneumatically) for These include automatic control of prime movers 
the desired engine speed. driving boiler feedwater pumps forced and in 

The governor then senses whether the engine is duced draft fans, pipeline pumps or compressors 
carrying more or less load than required for maxi refrigeration compressors, air and gas compressors 
mum fuel economy at that speed, and automatically in chemical and petroleum processing plants and 
adjusts generator excitation to bring the load to that steel mills, oil well drilling, and marine engines 
value (including automatic control of variable pitch pro 

For economy and simplicity of installation, the pellers for best efficiency) 
governor illustrated has the load control rheostat Thousands of PG governors have been in service 
and servomotor to operate it mounted as an integral for many years Positive proot that they 
part, though these are often mounted separate from long, trouble-free operation. When an overhaul 
the governor. With simple modifications (usually is finally needed, it is usually done by using out 


just omitting parts) this same mass-produced gover convement, fast, economical unit exchange plar 


WRITE FOR DETAILS ON OUR UNIT EXCHANGE PLAN 
Give serial number of typical governor when requesting any information 


WOODWARD GOVERNOR COMPANY 
ROCKFORD, ILLINOIS 


WORLD'S OLDEST AND LARGEST MANUFACTURER OF HYDRAULIC GOVERNORS Exc 
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FRAM WATER SEPARATOR AND FUEL FILTER 
REMOVES ALL WATER—TRAPS DIRT AND DUST! 


A Fram Water Separator and Fuel Filter will give your 
fuel injectors complete protection by: 

1. Removing all water to save injectors from pitting 

and corrosion! 

2. Trapping dangerous dirt to end abrasive action 

_ once and for all! : OIL © AIR © FUEL * WATER 
For longer life, less wear, fewer repairs—guard each die- 
sel with a Fram Water Separator and Fuel Filter! For 
complete details write to: FRAM CORPORATION, Providence 
16, R.1L. or to Fram Canada Ltd., Stratford, Ontario. 
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began in 1948 to build air-cooled diesel engines in large series 


7 yeors ofter, in 1955, the oldest engine manufacturers in the Ne 
world had built and sold 150.000 air-cooled DEUTZ diesel engines 99/9 am? F 
totalling 7.5 Million B.H.P. These equipment engines are used all A OUT TY, ia 
over the world for every kind of application. DEUTZ builds air-cooled wma Fe rs 
1 to 12-cylinder diese! engines with an output range from 5 to 

250 B.H.P. for road vehicles, rail vehicles, woter croft, working 

machines in all fields of application, generator sets for stationary 

and mobile electric and power plants. 


KLOCKNER-HUMBOLDT-DEUTZ AG. KOLN 
GERMANY 


U. S. REPRESENTATIVE: DIESEL ENERGY CORPORATION, 62 BEAVER STREET, NEW YORK 4,n”.7 
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ELECTRO- MOTIVE 


POWER 


B. H. Hefner, Chief Electrical Engineer of Electro-Motive Divi- 
sion (center), discusses application of GM Diesel-Electric Drive 
with Buck" Wilder of Sun Oil ¢ ompany (left) and W. O. Cook, 


Vice-President of Ideco 
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Ss The cleanes . most 


! 








Capable of deepest drilling, the Sun Oil 
Company rig built by Ideco has a 2500 
series electric draw works mounted beneath 
the drilling floor. Flexible Electro-Motive 
Diesel-Electric Drive makes possible this 


unique arrangement, 





Newell B. Collins, Electro-Motive Service Engineer, inspects 


arrangement of drilling platform, where only one motor 1s 


mounted to drive rotary table and cathead. 
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flexible rig 


Sun Oil Company’s new Ideco rig with Electro-Motive Diesel-Electric 
works off the drilling floor 


Drive takes the draw 


snnovation in deep-well drilling rigs is the new unit 
built for Sun Oil Company by Ideco, one of the 


Dresser Industries, at its plant in Beaumont, Texas. 


Powered by a pair of Electro-Motive SR-8 Diesel-Electric 


generator sets driving 7 motors, this revolutionary rig 
offers entirely new standards of flexibility, efficiency 


and economy. 


Only one motor, powering the rotary table and cathead, 
is mounted on the platform. The Ideco 2500 series elec- 
tric draw works is located beneath. This design avoids 
clutter, saves space and makes the rig easier and more 


economical to move. 


Electro-Motive Drilling Rig Power Plants can be used 
with any drilling equipment operating today. The motors 
driving draw works, rotary table and mud pumps are 
connected by flexible cable to the generating units— and 
the connections can be made by anyone with a simple 


understanding of house lighting. 


But to make doubly sure the equipment is properly used, 
we instruct your people both on the job and at our 


Factory Training Center in La Grange. 


For further information about this moneysaving Diesel- 
Electric power, call your nearest Electro-Motive 


Representative. 


Compact electrical control cabinet utilizes proved component 
of General Motors Diesel-Electric locomotives. In photo are 
W. O. Cook, Bert Hefner, Bill Withers, Sun Oil ¢ ompany, 
“Buck” Wilder, Sun Oil Company, and A. R. McLerran, Ideco. 
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Features of Electro-Motive Drilling Rig Power 


Completely Integrated Design Fach of the may om- 


ponents designed and built to work nan 


ulacturer one source Of service 


All con 
um l 


No 


Maximum Portability 


with 
duced to buslt 


weight re imu 


handling position mM ishes 


ind moving time on land 1 


i)? 
Unmatched Flexibility At 


driller 


clector switch 


on the control inel int clected trom 


t 
reneratlor 


power « 


one or more to meet any power requirement 


€ entralized position of a ontrols 


Simplified Control 


for driller convenience—-continuously inable draw 


works speed control and complete rotary table torque 


control at the driller finger Ups 


Lower Drilling Costs— Lower first cost and lower cost per 


well drilled. Smooth electri power flexible control 


means less down time px eds drilling 


COMPLETE NATIONAL SERVICE AND PARTS AVAILABILITY 








ELECTRO- 
MOTIVE 
DIVISION 


GENERAL MOTORS © La Grange, Illinois 


In Canada: GENERAL MOTORS DIESEL LIMITED, London, Ontario 


Drillers control star 
panel carrie erector 


rotary table controls, as well as warning light 








Owner and Operator: The Turecamo Towing Co., Brooklyn. Builder: Jakobson 
Shipyard, Oyster Bay. Naval Architect: Merritt Demarest, Jersey City. Engines 
r Built by Cleveland Diesel Engine Division of General Motors Corp., Cleveland. 


GOVERNORS provide steady 
power control for the new ‘“Barney Turecamo” 











Extreme accuracy is just as important as extra Tlassey + 


power on today’s modern diesel tugboats. That's GOVERNORS GOVERNORS 


why Marquette Hydraulic Governors by Curtiss- 
Wright are specified for tugs like the “Barney 

















Turecamo”, one of the newest tugboats serving 


New York Harbor. MARQUETTE METAL PRODUCTS DIVISION 
Thousands of diesel-powered marine vessels 


of every description are daily proving the accu- URTISS-WRIGHT 
racy and dependability of Marquette Governors. 
: ae . CORPORATION * CLEVELAND 10, OHIO 
Our engineering facilities are at your disposal 
for solving all problems of power control. 
Other Marquette Products: AIRCRAFT WINDSHIELD WIPERS « ANTI 
FRICTION BEARING TEXTILE SPINDLES @¢ SPRING CLUTCHES 


PRECISION PARTS AND ASSEMBLIES ¢ ROTARY OJL PUMPS 
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New York Central’s 375 Alco diesels 
are equipped with Ni-Resist exhaust 
manifold (Upper right) Part of 
manifold used on NY¢ 
eliminate costly, time-consuming “‘be- 


tween-overhaul” maintenance on diesels. 


locomotives to 


EE eT a A, AP ne ee 


NEW YORK 


1Oo0o°0 


CENTRAL 





Ni-Resist exhaust manifolds save work! 
Long life cuts “between-overhaul” maintenance 


The New York Central System obtains 24 to 30 
months’ life and more from diesel engine exhaust 


manifolds of Ni-Resist* austenitic iron, alloyed 
with nickel and chromium. 


This service matches the railroad’s 
regular overhaul period. 
New York Central thus eliminates between 
overhaul maintenance of exhaust manifolds on 
some 375 Alco passenger, freight and road switch 
locomotives. 

The road makes a big cut in maintenance labor 
and expense. But that isn’t the whole story... 


Ni-Resist manifolds minimize burnouts 

Surnouts that disrupt schedules and cause expen 
sive delays are reduced, because Ni-Resist manifolds 
retain ample strength at temperatures in the range 
of 1200 F. They give satisfactory service on turbo 
charged and supercharged diesel engines because... 
Ni-Resist manifolds are heat resistant 

They resist oxidation and scaling. The scale that 
does form is thin, tight and adherent. No “flake 
off” to damage turbine blades. Use of Ni-Resist 
austenitic cast iron prevents warping and growth 
as well as cracking. The expansion rate of Type 3 
Ni-Resist iron conforms with that of other parts 


in the engine system. So joints stay tight 

In certain other types of engines Type 2B Ni- 
Resist parts may be used for a different level of 
expansivity. Ni-Resist castings can save you money 
in other diesel engine applications, too. In cylinder 
liners, valve guides, and ring groove inserts for 
aluminum pistons. If you are having trouble with 
such parts, fill in the coupor mail it now 


The Internati: 
67 Wall treet 


Gentlemer 


exhau 


(compa! 
Addre 
(ity 


Please send booklet Die 


NCO, THE INTERNATIONAL NICKEL COMPANY, INC. f22y2)00%4 
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AiResearch Turbochargers 
improwe diesel engine 


performance up to 100 


AiResearch units are available 
now for use with normally 
aspirated diesel engines of 

150 hp and up. They 

step up performance of both 
mobile and stationary 
diesels, land or marine. 


Removable cartridge simplifies 
repair and overhaul 


This cartridge conta 
turbocharger’s rotating ass 
bearings and seals in a factory 


balanced package. It can be replaced in 


minutes with another factory balanced 


cartridge by a mechanic on the scene 


AiResearch has 

more experience in 

the design and manufacture 

of small turbomachinery than 

any other company. AiResearch 

turbochargers are the most efficient and 

safest units of their kind. New additions to the Hy 
AiResearch family of turbochargers have widened . ‘ 


their range of application in the diesel engine industry. 


Our engineers welcome the opportunity to work with you 
in improving the performance of your diesel engines. We are 
happy to confer on applications of the turbocharger principle to 


your power plants, 





AIRESEARCH TURBOCHARGERS NOW AVAILABLE 


MODEL T.10 15 1 T.30 
Diamete i nom 9 ! 15 
q 53 15% 17% 
19 25 10 135 











CORPORATION 


AliResearch Industrial Division 


friation Blud., Los Angeles 45, California 


AND MANUFACTURERS OF TURBOCHARGERS AND RELATED MACHINERY 
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SIOUX SIOUX SIOUX 


WISE BIRDS BUY THE TOOL, NOT THE DEAL In these days of spec ial price deal special 
trade-in deals, and special credit deals, it may seem dull to speak of the wisdom of buying quality tools that last 
longer. ¢ Are they all bargain hunters? Of course, they are! Do they know what a bargain is? You bet they 
do! A bargain is the finest, longest lasting piece of precision equipment you can lay your hands on. Price is im 
portant, but only in relation to quality. If this were not true, there wouldn’t be more SIOUX Valve Face Grind 
ing Machines in use than all others combined. If this were not true, the SIOUX reputation for long lasting qual 
ity electric tools wouldn’t be worth so much. ¢ In the fields we serve, it’s gratifying to see that what you have 

to sell is still more important than what you will do to sell it 


ALBERTSON & CQ., I 


SIOUX CITY, IOWA, U.S.A 


ELECTRIC DRILLS « SANDERS « GRINDERS « IMPACT WRENCHES -« 
SAWS . FLEXIBLE SHAFTS . VALVE FACE GRINDING MACHINES 
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ALCO 251 DIESEL 
SETS MODERN STANDARDS IN 
WEIGHT, POWER, ECONOMY 


The Atco 251 diesel brings modern standards of light 
weight, high power, high efficiency and increased econ- 
omy to all stationary and marine applications. Ranging 
in horsepower from 550 to 2400, the 3 modern turbo- 
supercharged 251 diesels — in-line six, Vee 12, and Vee 
16 — all have interchangeable working parts. With a wide 
selection of standard modifications available, the engines 
are ideally suited to applications where the following 
advantages are desired: 


Low Initial Cost Standardized design, produced on 


assembly-line basis 


Low Installation Cost — Lower weight per horsepower, 
compact design, four-point mounting, and adaptability 


to “packaged” power applications 


Low Operating Cost Strong, rugged weldments, modern 
metallurgy, adaptability to remote or automatic opera- 


28 


tion, and readily available, low-cost replacement parts. 


Complete Service Facilities Seven regional ware- 
houses, three repair and rebuild centers, experienced 
field-service engineering 


Contact your nearest ALco sales office or write P. O. 
Box 1065, Schenectady 1, New York for information. 





ALCO 


ALCO PRODUCTS, INC. 


Sales Offices in Principal Cities 
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The Engineers “RPMBalo Ole 


LUBRICA 


Field Report  iggeterr 


RPM DELO holds piston wear to oor’ ater 
201,253 miles of on-and-off highway hauling 


LUBRICATED WITH RPM DELO 
were ed fror >4 nm i 


STANDARD OIL COMPANY OF CALIFORNIA, San Francisco | e STANDARD OIL COMPANY OF TEXAS 
THE CALIFORNIA OIL COMPANY, Perth Amboy, New Jersey e THE CALIFORNIA COMPANY, DL 
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CHECKED THE FACTS Lately 


BUNKER ‘‘C’” AS A LOW COST 
DIESEL FUEL? 


More and more diesels are show- 
ing extra-low operating costs because 
Sharples residual oil purifiers are mak- 
ing it possible to burn Bunker C 


satisfactorily 


Sharples has eliminated the both- 
ersome headache of frequent bowl 
cleaning—and with a Sharples, the 
unburnables are removed continuously 


without extra labor. 


Whether or not you've seriously thought of burning low 
cost residual oils before, you owe it to yourself to get the latest 


facts direct from Sharples. There is no obligation, of course, 


RPLES 


THE SHARPLES CORPORATION 
2300 WESTMORELAND STREET - PHILADELPHIA 40, PENNSYLVANIA 


MEW YORK « PITTSBURGH © CLEVELAND + DETROIT « CHICAGO « NEW ORLEANS « SEATTLL + (OS ANGELES « SAN FRANK )+nouslon 


Associated Companies and Representatives throughout the Werld 
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Impact of the Highway Bill 


Fifty-billion is a lot of bucks. That il 
federal and state funds add up to under th 
Federal-Aid Highway Act of 1956. A 
will wind up in the diesel industs 
roadbuilding i diesel job all the way 

the program will mean a lot more equipmen 
units will be working harder. Its long-term 

will provide an element of stability makir 

lor new equipment attractive, Smart contra 

be taking advantage of the added powel } 
versatility and low operating costs of toda equ 
It will make a lot of difference in how sharp tl 
pencil can be in preparing bids. So there are 

to be a lot of new diesels sold. This also gor 
drive con ponents torque converte! 

clutches, transmissions, ete that mean 

to today’s high performance Also htes 
vork schedules will mean increased part 

higher volume of consumed product 

the survey presented in this issue al 

buy diesels. The prominence of “I 

Availability is a motivation factor should 
tipoff to manufacturers. More units and hard 
Deadlined ¢ 
ment holding up production will make the 


service will affect maintenance too 


department a popular is a mole in the fror 
Now s the time to give your program a « 
ork load puts a double-wh 
if the setup ts sound and streamlined 
stand expansion. And what about th 
How’s it doing anyways Are vou getting 
it the right time? With equipment 
clock. how are vou fixed for gett 
ht « the job? Better start thinki aly 
crews and parts cribs. Fuel and lube 
Weve just touched or ome of the angle 
them out in a later i Just wanted to 





Sealed Power 
Diesel Sleeves 


combine fine engineering 


with complete modern 
manufacturing facilities 


Sealed Power is a leading supplier of cyl 
inder sleeves for Diesel engines, both for 
original equipment and replacement use. 
Sealed Power’s complete modern sleeve 
factory at Rochester, Indiana, is the only 
factory in the world devoted exclusively 
to cylinder sleeve production. Its heat 
treating and precision machining equip- 
ment are without equal. 

As major engineers of sleeve design, 
Sealed Power's staff is in the unusual posi- 
tion of being concerned also with the 
design of piston rings and pistons. Inas- 
much as sleeves, pistons and rings must 
all work together to produce top perform- 
ance, engineering knowledge of all three 
is necessary for top quality in each. 

Because of uniform excellence in all these 
products, Sealed Power Sleeve Assemblies 
have achieved an industry-wide reputation 
for superior performance in the field. 

Whatever your sleeve requirements, 
whether in standard or hard sleeves, you 
will find it profitable to consider Sealed 
Power Diesel Sleeves. Your inquiry is 


invited. 


SEALED POWER CORPO engi USKEGON, MICHIGAN—ST. JOHNS, MICHIGAN—ROCHESTER, INDIANA 
DETROIT OFFICE—7-236 GENERAL MOTORS BUILDING—PHONE TRINITY 1-3440 


Sealed Power Piston Rings 


PISTONS+« CYLINDER SLEEVES 


Leading Manufacturer of Automotive and Industrial Piston Rings Since 1911 ¢ Largest Producers of Sealing Rings for Automatic Transmissions—Power Steering Units 
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highlights 


For the rail fans . . . There's a restaurant 
called Hamburger Junction in Baltimore which 
makes use of a toy model B&O train to dispense 
food to the customers. Equipment isn’t diesel 


ized, but the food is good, 


The first six months of this year saw 785 
new locomotive units installed on Class I 
rails. All were diesel-electric. Total diesel-eles 
tric units for the same period last year was 590) 
On order for the last half-year segment are 769 
diesel-electrics which is exactly 300 more than 


the same period in L955. 


An aggressive diesel-cycle engine program 


is currently being conducted by Army 
Ordnance. It calls for development of an ait 
cooled, multi-fuel engine for use in combat 
vehicles Objective is lo produce an engine that 
will use 35°, to 40°) less fuel than existing 
models, yet operate on various fuels without any 
change in performance. Promising pilot mode 


are expected to be available for test soon 


The 100,000) steam locomotive lineup 
abroad is beginning to crack, News of 
Qur Industry Australia, for example, has di 

covered that diesels originally costing $1 (5.000 
are saving $90,000 per engine per year, And 
England which has stuck to steam because of its 
domestic coal supply is undergoing major 
dieselization. This despite the fact that fuel has 


I hoe imported 


Diesel Power 


Waterflooding, a method of bringing up 
more oil by pumping water into producing 
wells, today accounts for 5 ! the nation 
crude oil. By L980, the fizure will jump to 
And early in the next century, 60 ol 


will come from such projects 


Keep Sept. 10 through 12 open. Those ar 
the dates of the annual Locomotive Maintenance 
Officers’ Assn. meeting in Chicago. And fr 
peek pre-convention diesel maintenanes 

tations, it looks like the affair romp 


better than ever this yeas 


Phe trend to mobility has caught up with 
utilities abroad too, Two 500-4 
diesel generator units hay 
from White for 
tem that i 


similar equip 


Aluminum is figuring prominently in 
solving truckers’ “dead load” problems, 
ith diesel engine etting 

\s much as | 

tluminum fuel 

oil coole 
stings. liming 
One truck manufactures 


reduced 





Why People Buy Diesels 


Results of a survey in which engine users rate the factors influencing selection of diesels 
in order of importance. This is the first shot in a campaign started by Diesel Power to 


sound out users’ opinions on various subjects. This report is basic and should prove help- 


ful. There'll be more—Editor 


HY do 
forms of 


people buy diesels in preference to other 


make of die se] 


that they consider 


power!’ Or on versus 
in each 
each? Is 


for purchase ol medium and low 


another? What are the factors 
And 


motivation the 


what is the relative 


cast importance of 
anne 
peed diesels as for high speed types ¢ And does it 
with different field 

These 


the fir 


Vary 
of end-uses 7 

were the questions that we wanted answered in 
tola seri 


of surveys initiated by Diese, Power 


immounced in an editorial in 


We have 


oul 


and our April 15th issue 


et up an Industry Board selected from among 


readers, Lach circulation category (i. 


kngine and 


Lquipment Distributors, Diesel Service and Repair Shops 


Municipal and Utility Personnel, ete.) is represented per 


Also, the fields of high speed 


cenlawew ise medium and 


Diese! Ve Others High Speed Engines 


Opereting Economy 
Rehabslity 
| Service Life 
wna! Factors 

vice Availabdity 
initial Cost 
| Sefety C enuderahons 
| Spece & Weight Factors 
| Delivery Time 


| Speed of instelletion 


Low Speed Engines 
60 
perating be 
Mehabsdity 
ervice Lite 
| Service Aveilebility 
nite “ 
| Sefety ( onsiderations 
Operational Factors 
Delivery Time 
Spece & Weight Factors 


Speed of installatior 


lov speed engine usage are represented roughl 
portion to the number of each type unit in use 
A total of 325 


board and 


men from our industry comprise the 


their opinions were carefully tabulated, The 


charts tell the story but perhaps some interpretation would 
be helpful. Also, 


questions, were solicited 


additional to the 
Many of these 


The queshonnaire really put the Board to work 


comments prepared 
of interest 
They 
were asked to identify their answers as applying lo engine 


ordet ol in 


will be 


sizes and types as well as to the end-use categories 
they asked to 
portance as they applied to the selection of the diesel (1 


were rate certain factors in 


in relation to other forms of powel and (2) between one 


make 


actors in the 


and another 


are shown in Charts Nos 
Nos 


lo see if there Was any diff rence in motivation 


first cate gory 


1, 2 and 3; those in the second category, in Charts 
Lh 5 and 6 
factors with respect to engine size, returns were tabulated 
separately under “high speed 


‘both 


board members concerned with all types 


“medium and low speed 


and a category representative of the thinking of 


After tabulating the charts in the second category. the 
first three preferences selected were correlated with the 


field of usage. This was done to see how the three 


mayor 


valid 


prele rences (there was no question that these were 
across the board) stacked up in different end-uses 


In the “Diesel vs Other Forms of Power” category. ten 


items were listed, these being factors that, being on the 


plus side. would influence the pure hase of the diesel Op 


erational Factors” is the only one that is not immediate 


self-explanatory It refers to torque, rpm, useable speed 


range, over-load capac itv. smoothness of operatior m 
plicity of operation, ete 


heuration 


second category. 14 items were listed Con 


refers to whether the engine is a vee-t pe. in 
Linve opposed piston, ete The objective was to see 


on the 


if there 


was any strong feeling subject. “Desire for Uni 


formity” applies where a new engine ts bye ing Integr ited 


Lhe find the 


relative importance of possible savings in parts stocking 


with presently owned engines idea was to 
and keeping uniformity of maintenance techniques 
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Regarding “Factory Service & Parts” both 
ability” and “Policy” were explored. The former 
explanatory and the latter refers to such matters 
parts pricing and discount structures. attitude 
ranties, provision of service information, et 
One more thing and we Il be through with the mechanics 
of the job. As you might expect, there was considerabl 
divergence in individual opinions. Tabulation 
that most items. while receivi | prepondera 
as vy lor example third choice ould also 
stantial numbers under other priorities. Prioriti 
signed weights in descendi rder and thus 
iverages could be computed and ¢ ich select 
count. Correlation with the priority ur der which each iter 
received the top number of votes was excellent 
lo give an idea of the relative nportance 
each item. the weighted value of the 
sidered LOO! ind the values 
puted is percentages ol the first « 
ated in the charts 
You ll note that Chart No. 7 rates the first three prefer 
ences in somewhat different order than do Charts Ne ] 
through if) There ire two reasons This was a straight 
numerical computation that disregarded all votes not 
rating the factors as first. second or third choice. Secondly 
these votes were tabulated on the basis of end-use rather 
than on type of engine 
We dont know whether the survey will confirm yout 
ideas or whether it contains some surprise It certainly 
confirmed our thinking that the matter of parts and sery 
iwe were of major importance to the field and hence indi 
cated the editorial area in which we could render the 
yreatest service 
There were some surprise too. Picki one from 
quick check of early returns © felt that base 
Financing was going to be a major factor. It dropped to 
last place when the totals were in 
Now for some of the comments. These are the spice of 
a routine tabulation diet. A good many board members 
pointed out the difheulty in evaluating the factors without 
a specific application in mind. As one put it For 
lo ring oper ition. rugged construction for rough handling 
comes first; for stationary use, quick availabilit for 
standby service We realized this flaw from the start: it 
is basic to most statistical studi Although valid enough 
as a guide the ire always ubjes ti ndividual 
interpretation 
There was one added starter in the 
ory and we blush to think that 
ise of Maintenance” and eno 
onvince us that this would b 
In an 8 s somethir {o } ' , p nother tes t} it kept poppis 
keep n mind 1 ve idaplabilit | 


Builders of injection equipment should pric high-speed field it concerned whether 


irs too. Several returns qualihed thre mphasis a? needed tor good periorn anes Ley the 


on the I; lection System lt sed factor { to burn the heavier fuels includir 
their major interest was the cor pa com at ren mportant 


among different makes 
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a idealized Section Showing Pistons in Starting Position intake and 


Exhaust Ports Oper All Valves Closed 


* Starting Air Pressure Admitted to Bounce Cylinders Pistons Move 
Inward, Closing Ports, Compressing Air in Power Cylinder, and Forcing 


Scavenging Alr From Compremor Cylinder into Case 


rt 


























-_-+ 


Pistons Complete Inward Travel. Fuel is injected Into Power Cylinder 
Combustion Starts and Power Strake Begins 


Ai! 





D Pistons continue outword Travel Air in Bounce Cylinders is Com- 
presed to Store Enemy for Return Stroke. Compressor Intake Valves 
Open. Exhaust Ports Open and Gas is Admitted to Turbine 





t Further Outward Movement of Pistons Opens intake Ports, Completing 
Power Stroke. Case Air Scavenges Power Cylinder ond Escapes to 


Turbine 


F ~ Pressure in Bounce Cylinder Moves Pistons Inwerd Starting Next 


Cycle 


Free-Piston Engine 
Powers Car 


Combining some features of the diesel with the 
gas turbine, GM's GMR4-4 “Hyprex” free-piston 
engine-gas turbine unit is undergoing evaluation 
testing. Preliminary results indicate performance 
and economy comparable to other types of auto- 
motive engines while having advantages of its own. 


Wrens under the hood of General Motor’s newest 

experimental automobile, the XP-500, and you'll 
find a siamesed free piston engine or gasifier At the 
rear axle you'll find a gas turbine. This marriage of the 
diesel cycle with the gas turbine was developed and built 
by GM to test the potentialities of small free-piston en 
gine-gas turbine combinations, 

Many of its characteristics looked so promising for 
vehicular application that it was installed in a speciall 
designed experimental car for evaluation These ad 
vantages, however, do not limit this power unit concept 
to vehicular applic ation: there are a good many others 
to consider, 

The power unit of the XP-500 was built around th 
concept of a small, light-weight prime mover of 250 hp 
It has good thermal efficiency, smoothness of operation 
excellent: torque characteristics and a very favorabl 
power to-weight ratio. These and other characteristics 


Ww ill he dist ussed, 


First, How Free-Piston Engines Work 

Start with the picture of a turbocharged diesel in 
mind, Here, at the end of the power stroke, enough 
energy remains in the exhaust gases to turn the turbo 
charge t xpander wheel and compress ScCuVe 
However, most of the combustion gas energy 
turn the crankshaft and produce power. 

Now suppose that we take a 2-cycle, uniflow, opposed 
piston engine, remove the connecting rods and crank 
shaft and arrange the engine so that the pistons only 
compress the scavenging air. It will also be necessary 
compress air in “bounce” chambers but as in the case 
a flywheel, the energy absorbed is fed back into the evel 
on the compression stroke. 

With such a setup, only a small portion of the cor 
bustion gas energy is used by the pistons and consequent 
ly a large portion goes out the exhaust. You use a larger 


turbine to make use of this energy and produce tt power! 





output. yo can see that the 
could be 


idea of turbocharging: it’s 


Iree-piston engine-gis 
turbine combination 
of th 
you use the heat 


take the 


considered an extention 


only a how 


fue | 


matter of 


energy in the and from what de 


vice vou power, 
The sequence of operation of the GM unit ts 


It is fairly typical of 


illustrated 


gasifiers using inward scaveng 


ing air Compression More on this subject later. Pistons 
are maintained in proper relationship to each other by a 
simple parallelogram linkage 


Gas horsepower output to the turbine varies basically 


with the speed of the ree iprocating cycle and the length 


of the pistons strokes. Cycle speed depends on the mass 


of the parts and the spring effect in the bounce chambers 
It can be seen that the length of stroke will b 


fuel change in 


varie d 


by control of the injected or houne 


{ harnbe I pre ssure, 


Why Free-Piston Engines? 


engineers would be remiss if they were not trying 


constantly to produce power more simply and efhciently. 


Rotating machinery such as the conventional gas turbine 


is an attractive possibility However. from an engineet! 


ing viewpoint the simplicity is deceptive: from a metal 


lurgical vie wpoint, operating temperatures necessary to 


he idac he 


obtain competitive thermal efliciencies are the 


Progress is being made—but slowly 


Replacement of the compressor and combustor with 
a tree piston g isifier 


isa COMPLomise bye tween 


ill-rotating 
or all-ree iprocating mae hinery 


Mechanically, the 


parts than conventional engines 


but potentially a reward 


ing one unit) has 


lree-piston fewer 


has a more favorable 


power-lo-we ight ratio and is a more simple structure 


Operationally, it has inherent 


throttle 


smoothness and rapid 


response Recipros iting parts are balanced in 


weight and there are no ex iting forces to cause vibration 


or te Acceleration 
less 


found in crankshaft type engines 


sional movement ind deceleration are 


rapid since there is much inertia involved than ts 


Thermal efficiency of the unit is high since the com 
variable, is 


The high 


variable 


pression ratio while 


than 
the 


yenerally higher 


for diesel engines weight of air tr ipped mn 


eviinder and the stroke produces compression 


GM 
thermal 


ratios in the order of 30 to | up to of-to 1 in the 


GM 
full load. 


gasifier normal operating range 


MK)-45°% at 


quot . 


ethcrencies up to 


Diesel Power 


Howe ver 


count 


turbine ethciencies 


These run in the order of 8O 


efficiency. of the power package is abo 
enough to be very competitive 

Iree-piston ¢ 
GM peg 
turbine in the range 
ised 


Regardifig operating temperatures the 


gine has a big edge over combustor-type unit 


their inlet temperatures to the 


150 to YOO | This means inere turbir life eve 


with use of non-critical 


The cdifte renee 


material 

between these temperature 
from combustors lies in the fact 
been 


turbine in the ca 


that the yp 
for air compression has 


they 


extracted fron 


helore reach the 


piston unit ener 


In combustor typ vit 


plied to the turbine for air compressior 


power output 


lurbine inlet tem 


perature with th 


low in relation to 


conventional gas turbine 


that even with 


turl ithe 
an alterburnet used, | 
of the original oxyvg 


Moderate 


tinuously or high pow surges for 


'\ iil ible 


could be 


commonly 
terial 
ing up te GO! 

for combustion power boo 
be made available to meet peak load 
blade 


advantage of the 


excessive turbine 


Another 


bine 


le rip rature 
free piston er i tut 


for vehicular application is the abilit eparale 


the units placing the engine under the howe 
pipe the relatively low temperature pase 
at the rear. The drive line is elimin 
common to all turbines is al 


appli itions. The 
duce high 


tall characterists 


<peed lorque 7 


nec 
formance 
Phese ery 


different fuel 


pe arto 
parable 


operalior ‘ nee of petroleum pr 


octane crude oil. The engine 


run of ind vegetable oils but 


on the engine 


were not evaluated 


(,as horsepower oulpul is proporty 


value of the fuel used. So it 


offe rs the 


fuel in any give 


would i pope 
piston engine option 


nomi 





GM’‘s Siamesed Gasifier 


By using two complete cylinder assemblies with a 


common base and common intake air and exhaust 


systems, GM has produced a unique and compact free 
ll-in dia 


meter au COMMpPressor chambers. Nominal stroke is o-In 


piston unit. Cylinders have a 4-in bore with 
and a maximum stroke-per-minute cyclic speed was set 
at 2400. The whole works makes a package about 40-in 
long, 34-in wide and 18-in high. 

While the engine design was based on a nominal 250 
as horsepower the high-torque characteristics of the 
turbine at its lower speeds will provide about the same 
vehicular performance as a 300-hp conventional engine 
The present gas turbine is a 5-stage, axial-flow unit. 

In the test car it functions through a reduction unit 
with an approximate 7 to | ratio, The turbine’s torque 
multiplication characteristics are such that it is believed 
a simple 2-step transmission will match the performance 
of current transmissions. 

In this free-piston engine, scavenging air Compression 
is “inward”, While outward compression is considered 
slightly more efficient overall, it makes for a longer unit 
while somewhat complicating the structure, as well as in 


spection procedures. Also, external piping is needed to 
conduct air from compressor to intake port area 


(M's 


sociated with inward compression 


siamesed unit overcomes the efliciency loss as 


Reason for this 
is that a compression occurs during the « vlinder es com 


troke intake 


ward air Compression the reverse is true and thus pump 


pre bon when the ports are closed. On out 


Wig losse s ire reduced 

unit, the 
trokes 
being pumped by one 
intake 


This reduces the overall pumping losses 


llowever, in the siame two sets of pistons 


are phased to be on opposite Since there is a 


Common a box aut pai of 


pistons can enter the ports being uncovered by 


the other set 
Dephasing the two cylinders is necessary for success 


ful siamesed operation It is handled by a pneumaty de 


vice sensitive to bounce chamber pressures. It acts to 


accelerate or slow the cyclic speed of one set of pistons 


until they are L80-deg out of phase with the other set 


They operate parallel during starting and are forced out 
ol phase within a few strokes, 
As stated 


earlier, gas horsepower output depends on 


evel These are controlled by 


speed and piston stroke 
the amount of fuel injected and the pressures in the 
bounce chambers. Fuel injection pumps of a conventional 
type are used and so variation in fuel quantities 


problem. Acceieration of the pistons from inner 


enter is so rapid (due to low inertia) that the rate 
delivery must be very fast. Pumps are cam-operated fron 
the parallelogram linkage. 

Bounce chamber pressures are under control of a di 
vice GM calls a stabilizer. It is a 2-way 


air valve between 


the bounce chambe rs and the alr box. In eat h cye le ir 


hox will exceed 


pressure bounce chamber pressure at 
some particular time and vice versa. The stabilizer per 
mits air to flow to the bounce chambers for higher fre 
quency operation and releases it to the air box for slower 
engine speed. 

The simple free-piston configuration illustrated has 


full 


common practice to reduce this power level and one that 


trouble producing less than 25% of power. A 
fives very poor part-load efhciency is vent some exhaust 
gases ahead of the turbine. GM uses the method of “re 
circulation” to overcome this. 

At low loads, part of the air-box air is bypassed back 


to compressor suction. The effect is to heat the incoming 


air, allowing combustion at lower compression ratios 


(reduced stroke). With the shorter stroke and lower en 
gine speed, less air is pumped and fuel consumption is 
reduced, The result is to lower the gas output to the tur- 


bine without resort to dumping some gas. 


In Conclusion 

GM points out that this is a prototype engine built for 
purposes of evaluation. Even the chassis of the XP-500 
was specially designed to utilize its advantages. The car 
also gives opportunity to evaluate advanced suspension, 
steering and rear-wheel drive concepts 

Principal conclusion from the testing to date is that 
a siamesed unit can be built with a power-to-weight ratio 
suitable for vehicular application. In addition, thermal 
efhciency of the unit is comparable with other types of 
automotive engines. Further improvement ¢ 
pec ted as design refinement takes place 

Such features as the stabilizer, dephaser and provision 
for recirculation, have improved performance and gen 


he 


system design have held it 


eral flexibility of operation, latter two features in 


conjunction with air intake 
As with turbochargers. the 


pulsation No 


noise level satisfactorily low 


turbine smooths out power evilinder 


muffler is needed after the turbine 


In other applications, greater flexibility of hors 


power output is possible by using the “building block” 


technique. Standard components could — be used in i 


single eylinder unit siamesed for higher output or a 


number of siame sed units used to supply an appropri 
ately-sized turbine 

So while the concept of the free piston engine 1s over 
$0-years old, here we have a brand new version that will 


bear watching 


Savrnie 
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First Roadshow in 1999 (left) featured mustaches, 40 exhibitors, and mostly steam-powered machinery. However the gasoline engine 


and the track had already been used successfully. 1930 (center) saw heavy machinery, still mostly on wheels. 1940 (right) pro 
duced a show that hed machinery modern in design. 1948 (bottom) incorporated post-war designs, modern and well-tested by the war 


ARBA Holds ‘‘Roadshow’’ 


Passage of the Federal-Aid Highway Bill provides background for a very 


important showing of the latest in construction machinery and equipment. 


MERICAN Road Builders’ Association will hold its diesel-driven machines will be moving re 
1057 “Road Show” in Chicago. Since the first show longer periods of continuous operation than « 

in 1904, these shows have demonstrated both the trends The implications of this accelerated operation 
in highway construction and the machinery to do it. The reaching to the entire industr 
57 show will be the biggest and most important show in First. a great many new di el-px 
the history of ARBA. Its timing is perfect hought. Then. increased utilization will meat 

Congress has just passed the Federal-Aid highway Act tenance. This calls for additional, traines 
providing $32.5 billion in federal funds for road sonnel 
building. Matched by state money. it will spark a $50 Then comes the question of part woe 
billion construction program sumable items. All of these materials are 

About $25 billion of the federal funds will be for th in greater quantities and provision for supply, pro 
interstate road system. This money is to be spent over a ment, handling and storage must expand. And the 
L3-vr period at an average rate of about $2 billion per visions of the Highway Bill add long-range stability to 
year. The importance of this aspect will be discussed — the picture 
later. An additional $2.55 billion will be earmarked to The 13-yr spread of the construction program all 
primary, secondary and urban road construction over the the contractor to figure his machinet nvestment 
next three years. In all. there is a great deal of dirt to the long term. And as construction j competitive busi 


be moved, and a lot of new equipment needed to move ess, it is going to be the one who does the job fastest 


it. That is where the Road Show comes in i »west cost who gets the lion's share 

Manufacturers big and small will be laying on the line is accepted that present highways are it idequate, if 
exactly what they have to offer. With the exception of tt obsolete. Enthusiasm to build better ones has been 
some smaller units, it is going to be diesel all the way rwecentuated by the recent announcement from the White 
Don't be surprised if a great many are available in tur House. Construction volume is expected to ine 
hocharged versions idditional 24°, this year alone 

Roadbuilding equipment has followed a_ well-defined This high activity level plus the increasir 
trend. It has been consistantly toward more powerful good equipment in competative roadbuilding 
faster and higher capacity equipment The Federal-Aid to make the 1957 Road Show a very important 


Highway Act indicates that for some time to come these well as something worth just seeing 
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Baldwin-Lima-Hamilton 
motive 


Mec-Hydro_ loco- 
recently delivered to New York 
Central railroad. This unit weighs about 
87 tons, is 58-ft 9-in long, 11-ft high, 
and develops a top speed of 120-mph 


Diesel -Hydraulie Locomotive 


Hauls NYC 


Baldwin Maybach truck mounted diesel and mechanical 


“Xplorer” 


hydraulic transmission 


powers new locomotive designed for light-weight, high-speed train. 


N entirely 


duced by 


intro 
This Mec Hydro 
locomotive unit using a Baldwin Mayback truck 


new type ol locomotive has been 
Baldwin-Lima-Hamilton 
mount 
ed diesel and mechanical hydraulic 


New 


units are 


transmission was re 
York Central Svstem. Two 
sf heduled for 


Haven Railroad. 


cently delivered to the 


locomotives 
New 


This light-weight locomotive was specifically designed 


similar delivery 


hortly to the 


for powering new light-weight, high speed 


ssenge 
pa enper 


which there are several (See Diesel 


1955 
Hydro 


uncle I 


trams, of Ly pes 

Power 
The Me 

truck 


truck under the 


Sept and Jan. 1956.) 


locomotive has one 4-wheel propulsion 


idler 


The propulsion truck is a com 


power! the front end and one 4-wheel 
rear end 
plete power pra kage, having mounted on it the diesel en 
mechanical-hydraulic 


prime transmission, drive shaft and 


axle drive 
body 


means of body swing links. These permit the locomotive 
to roll 


The locomotive 1s suspended on the truck by 


lateral 
ducing the effect of centrifugal force and allowing the 


toward the direction of 


forces, thus re 


locomotive to operate at higher speeds. The propulsion 
powell unit ts arranged Sst) it can be replaced easily and 
quickly, thus providing for maximum utilization of the 
locomotive. 


NYC i 


conventional 


unit delivered to 
tons. A 


The weight of the 
to hve 


re ported 
diesel 


electric passenger locomotive unit weighs 125 tons and 


approximately 67 
higher. Overall length of the new unit is 58 ft-9 in, 
width LO ft 


the normal 


6 in, and its height has been reduced from 


15 ft to Ll ft to match the contour of the 
light-weight cars. The locomotive will de velop 1 toy speed 
of 120 mph. Tractive effort continuous rating is 21,000 
lb at 12.6 mph. 

On both NYC and N-H railroads the Mec-Hydro loco 
motive units will haul the long-talked-about experimental 
Train “XX”, designed and built by Pullman-Standard Car 
Mig 
was delivered to the Central about the same time as the 


B-l H Mec Hydro This 


for operation between Cincinnati and Cleveland, Ohio, 


Co. One such 9-car train, named the “Xplorer”, 


locomotives. train is scheduled 


(260 miles). 
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Propulsion truck is a complete power package, having mounted on 
it the diesel engine, mechanical-hydraulic transmission, drive shaft 
and axle drives This 4-wheel power truck is mounted under 
the front end of the locomotive. The Mayback, engine is a vee 
type, I2-cyl, turbocharged diesel rated 1000-hp at 1500-rpm 


i 


Cummins Turbo for Turbodiesel 


EWEST of the “Turbodiesels” features a turbo 

charger manufactured by Cummins. This ex 
haust-turbine driven blower, in conjunction with 
the Cummins Pl injection system ives the en 
gine very good torque characteristics and a favor 
able weight-power ratio. 

Designated NRTO-6, it develops its A45-hp at 
2100-rpm. This rating is based on a 90°F, intake 
air temperature, from zero altitude to LOoOO-ft. bun 
gine is derated 1'2°) for ever idditional thou 
sand 

This Turbodiesel was de by Cummins to 
meet the requirements for increased power without 
imposing the penalties of increased size and weight 


r ~ ‘ ( 0 not « be determined 
The Maybach Mekydro transmission consists mainly of a hydraulic Whether they ucceeded , : 
torque converter; a 4-speed forward gear mechanism with four reverse 
speeds including Mayback’s over-running clutch with inter " 
NH-600, the naturally aspirated 
locking claws; and a control mechanism All of these are 
housed in a single, compact, oil-tight cast iron casing 2I4AH0-lb 


by examining the data 


It develops 200-hp piving 
Ib hp NHRS-600 (supercharged veigh 786-1b 
This engine produces 300-hp, with a ratio of 
9.3-lb/hp. The Turbodiesel is by far the best. It 
weighs only 2546-lb and develop ido-hp This 
gives a ratio of only 7.6-lb/hp 

Compared to the naturally 


the ame cdi pl if 


than the mechanicall 
ould bye expected pecihy 
erably less with the turboer 
cilitate mistallaty 
S prac | yA) turbochargers ¢ 


V\RTO6 engine in three sepa 


" on the ipplication requirement 


mounting is pr ssible on the rear 
Power from the diesel engine and transmission is delivered to 


engine is available for marir 
the wheels of the locomotive through Baldwin's own design 


| 
of axle drive units, one on each of the two driving axles industrial versions 
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Turbocharged Models Added by Hercules 


HREE new high-speed, turbocharged diesels are now 
available. These 
Hercules 


succe ssfully 


iested units have been intro 
ICD series 


their 


service 


duced by as their new Since L950 


they have served apprenticeship in 


many applications ine luding busses. generator sets riine 
cars, marine applications and other specialized equipment 
where compact power is essential. 

An example of what thes engines can do is shown by 
I< D's used int 
March 
operated 


242-hr 
14.000-hr, 


the case histories of two of these 6-cyl 


UO-ton diesel-electric yard locomotive 
1953 


24-ht 


t ich 


since 
During this 39.month period they have 


a week for 
alter 


a day even days a total of 24 


They had only one overhaul about 


Otherwise these TCD’s received only normal preventive 


maintenance This typical performance of these engines 


earned them a reputation for reliability and trouble-free 


operation 


a O-cyl en 
This mode | 
2000-rpm has a 501-cu in piston displace 
ky 9 16-in 


Porque developed is about 485 


rCD-50) 
in stroke. 


new series is the 


The first of the 
gine having a 4 in bore and 
178-hp at 


rated 


ment and a fan-to-flywheel length of while 


about 2000-lb. 


2000-rpm 


weighing 
lb ft at An important feature of this model is 
that the turbocharger may be positioned to fit the par 
Various makes of turbochargers are 


ticular application 


available for each TCD model engine. Hercules engineers 
recommend the specific type to match the particular ap 
plication. 

PCD-B0 


The second of the turbocharged series is the 


This also is 
of 5 in by 6-in 


model h is an 


| length of 62-in. the engine 


a O-cyl engine, but with a bore and stroke 


Developing 320-hp at 2000-rpm, this 


895-in piston displacement Having a fan 
to-fly whee weighs about 3000 


lb. The turbo harger on this model can also be positioned 
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From left to right are shown Hercules’ new turbo 
charged diesels, Models TCD-501, 895 and 1468 
Graphs give data on horsepower ratings at various 


speeds, torque, and specific fuel consumption 


to fit any application The torque developed is close 
835-lb ft at 2000-rpm. 
An 8-cyl 


2000-rpm is the third in the new 


I I) | Lok has a bore of 6G! 


Is deg. vee-type engine rated 520-hp at 


series. This model 
jin and a stroke of 6-in 
With a cu-in piston displacement of 1468 it develops a 
torque of about 1375-lb ft. Its fan-to-flywheel length is 
99 7/16-in while weighing about 5100-Ib 


In all ol above models the sleeves are of the re movable 


dry ty pe made of special alloy The TCD-501 has all six 
cylinder heads in one casting, whereas the TCD-895 and 


TCD-1468 have three and four-head castings respectiully 


All pistons are of heat treated aluminum alloy with full 


floating type piston pins, ¢ rankshafts are of special steel 


with induction hardened bearing surfaces. Connecting 


rods are made of heat treated nickel chrome molybdenum 
stee! rifle drilled Crar ke ises for the 1¢ ls yO) and 
895 are integral with the block while that of the TCD 


1466 is split above center line of crankshaft 
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Diesel “ 
Engines 

Stabilize 

Power for Missile Research 


D' Sil engines are he lyin 


ur combat operations 
needs the best mind 
i\ tilable md diesels ile 
needed in this phase of o 
Virtually every uided mis 
counLry OCs ) pes et 
Center, ¢ ve Canaveral, kla 
one goes in or out without 
without an escort. The Base tructed | 
among the sand dunes of central « 
\s important a the pro 
a“ problem Its remote hone 
from the nearest generat 
ous voltage and frequen 
arrives at the Cocoa Station 
has dropped from 66,000-y to 33 ) 
ent to Cocoa Beach substati: 
reduced to 13.200-y bef 
Air Force offeials found 
day hase 


suupersensitive 


ore 


operation 
tracking w 
frequency deviations of 
with accurae lt 
vower plant. bo 
em tand-t 
L nits selected were three irba 
MDE 6-cyl opposed-pi 
(20-rpn bach drive 
OO-cycle alternator with 
exciter 
| hese engines recepted thre 
power ill radar telemets 
cinetheodolite apparatus duris 
protecting the base igainst out 
Since the stand-| plant went 
1953, its peak load has been | 


joU-kw. A painstakin 
maintenance routine has paid off in faultless dey 
abalit ind ethene plus econot 
664,.000-kw ha 

onl tOO-Lb per hy 


ever indication 


formance and efhiciency will cor 


» 
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Your Oil 
Speaks Up 


Here's how | get contaminated when 
they don't take care of the engine 


by James H. Kahike, (Field Engineer) 
Pure Oil Co. Technical Service Dept. 


In our series of articles on lube oils and filter 
change practices we've heard from oil re- 
finers, fleet owners, repair shop engineers, 
oil analyzers and various engine users. Now 
let's get the facts straight from the oil right 
in the engine. Mr. J. H. Kahlke, Field En- 
gineer of the Pure Oil Company's Technical 
Service Dept., describes a used oil analysis 
from the point of view of a used oil. This 
used oil is given the ability to speak and tells 
its own story of what happens in an engine 
and in a laboratory analysis. 


used crankcase oil. | inside your 


| am oil . work 
diesel engine and | am going to tell you a story about 
my experiences, 

Today it was decided that my usefulness had ended. 
I knew that this was the end of the road for me when I 
felt the drain plug in the bottom of my hot dark home 
removed and | rushed out into the light of the drain 


Actually 


hours of 


pail 


| have few regrets bec ause | have rendered 


many safe lubrication and 


protection to the 
rapidly moving parts of a typical diesel engine. 

| know a lot 
engine that would be very helpful to the owner. No one 
Dur 


the crankcase, oil 


about 


what is going on inside of this 


sees as much of the inside of 


an engine as | do. 


ing the course of my travels, | visit 


LEAKING FUEL LINES 


yr DIRTY AIR oe 


FAULTY 
— INJECTORS 


CONDENSED Ladd 
WATER 4 








SOOT FROM 
INCOMPLETE 
COMBUSTION 





pump, crankshaft and connecting rod bearings, cylinder 
walls, pistons and all of the many other moving parts. In 
fact, | get a peek into the combustion chamber during 
actual firing. Can you match that? 

Everywhere | go in the engine I get a first-hand story 
on operating conditions. Don’t think that an improperly 
And 


can’t imagine the horrible experience of being “lugged” 


fitted bearing doesn’t let me know about it. you 
under load and can’t get enough air. 

Yes, if I could talk to the operator I could really tell 
him plenty. Sometimes I could be used longer than I 
am. But the operator can't tell very much about my 
condition which is a mirror of the conditions that exist 
inside the engine. 

Recently | had an experience that might be of inter- 
est to you as a fleet operator. It enabled me to satisfy 
one of my great desires. This desire is to tell you about 
the inside of your diesel engine. The experience occurred 
when I was sent to The Pure Oil Company’s research 
and development laboratories, where | was made to tell 
my secrets. This third degree consisted of being put 
through a complete used oil analysis. 

In this analysis a series of tests removed all the 
clues | had picked up during my travels in a diesel en- 
gine. From these clues, which are the contaminants |! 
pick up, a trained engineer can find out much about the 
engine's condition. 

First, all the fuel and water that I had picked up 
little die- 


was boiled off and measured. Normally, very 
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Results of Analyzing Three Used Oil Samples from 
Vehicles in Different Types of Service 


VEHICLE A B Cc 
150,000 5670 180,000 
Over-the- Concrete Over-the 
road Transit Mix road 
3000 1570 2500 
3000 1570 2500 


Total Mileage 
Type of Service 


Miles Oil Sample Used 
Miles Oil Filter Used 


USED O/L TESTS A B Cc 
Viscosity @ 100° F 572 832 
Used Oil SAE No 3 30 40 
Fue! Dilution ‘ ( 0.0 0.0 
Total Solids %, 1.8 22.0 
Tar & Asphaltic in Total e 1.0 7.0 

Solids 
Gums in Total Solids, ‘ 0.0 0.5 9.0 
Insolubles in Total Solids, ‘ S-Trace 0.3 6.0 
Fuel Lead in Normal 
Fuel Soot in 


Carbon in 


Insolubles Norma Norma 


Insolubles Norma! Norma! Normal 


Norma Norma! Normal 
Metals or Silica in Insolubles Norma 


Water, ° 0. 0.0 0.0 


Insolubles 


Iron Normal 


— 
Note 
is oan 
high 
rpm and samples 
checked 


compression for 


of good engine condition and proper operation 
3000 miles on 
lugged under 


an example 
crankcase oil. “B” 
load. Note 
maintaining engine 


only trace of solids after 


example of a truck being fairly 
Driver was instructed on 
look like “A”. “C” is 

reviewing this report 


rings. It was 


solids content 


now one of worst samples 
customer to 
thot 


lands 


ever wired 
check 


rings 


Engineer 


stuck or broken found 


on one piston were incorrectly installed and stuck in 


sel fuel into the crankcase because of the excellent 


vets 


fuel combustion of a diesel engine. However there are 


times when a faulty injector permits raw fuel to get in 
fuel 


fuel to get 


to a crankcase Also sometimes leaks occur in lines 


which permit a large amount of into 


the crankcase 
fuel 


walls 


very 
Any self respecting engine oil hates this 


dilution because it washed off the eylinder 


gets 


and thins out so that carefully mace precision 


parts ¢ ant be well protec ted against wear 


Whil 


to the engine. 


dilution can be tolerated without damage: 


Scttic 


presence of more than reflects a very 


undesirable condition to the operator It indicates pow 


er loss and that fuel is wasted in addition to the possible 
fuel dilu 


injectors 


damage to and excessive wear of the engine 
r r 


faulty 
the 


usually reflects 
“dribble 


dilution 


tion from 3° to 10% 


which permit fuel to into cylinder 


W he Nn 
leaks in fuel lines lon ated inside ol some engines 


Water 


it causes 


con 


tinuously, is higher there are probably 


too, is an undesirable contaminant because 


sludge and rusting of iron and steel parts 


Sludge, which interferes with my doing a good job of 


caused by water with the 


This 
cooling system leaks or from outside 
When diesel 


vapor Is given off. When the engine 1s cold the moisture 


lubricating, is emulsifying 


may from condensation 


of the 


oil and soot water 


core 
engine 
fuel is burned, water in the form of 
laden gases from the combustion chamber 


pz conae»nse on 
This makes my 


the cylinder walls and in the crankcase 
job of lubrication really rough. 
usually 


Large amounts of water in the used oil are 
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the result of cooling system leaks. When equipment ts 


operated on wet roads or in swamps water may enter 
through engine openings. Good crankcase ventilation 
and high thermostat settings help keep down condensa 
If the 


analysis 


in color or an oil 


check 


tion oil becomes mustard-like 


indicates substantial amounts of water 
the cooling system and oil cooler for leaks 


back to my 


then diluted me 


lo get experience the hab technicians 


with a solvent and put me in the 
junk | 
You 


solids 


cen 
h vd 


might 


trifuge. This separated from me all of the 


picked up in my travels through a diesel 


After 


what they 


say | was dry cleaned this, these were 


analyzed to find out were, 


tar-like 


they cause 


One thing they found was substance hese 


materials are nasty because varnish deposits 


and ring sticking V he y may come trom parti illy burned 
Partially fuel 
amount of air to burn the 


mok inp 


fuel or from oxidation of oil burned 


results from an insufhicient 


fuel or from low compression. Excessive ind 


fuel soot in the oil usually this condition 


Ohl 


act OM pany 


ovidation results from using an oil insufficient 


ly inhibited against oxidation or from using an oil too 
long for operating temperatures encountered in the en 


gine. Oil will oxidize—that is, some oil molecules will 


combine with oxygen—if oil is not properly inhibited 


or if the inhibitors which police this reaction are used 


inhibitors are used 


When 

check 
Restricted air 
full 
result in insufhicient air supply 


W Orn rings 


' ' 
which 


up The up more rapidl is oll tem 


perature increases excessive tar and = asphalts 


matter is found in oil 


| fis 


(operating 


cleaners ind 


ind lo 


supply 


engine under throtth 


speeds } 


ssicon 


Compre and burned il 


results in incor 


loss of COMmMpression plete 
tion of the fuel 
} Overheated Make 


which in 


engines cooling 


will ¢ 


sure 


not causing overheating turn 


oxidation at a greater rate 

b. Oil quality and change period: Make sure that the 
API IM; (Diesel General) 
Lse oils suitable for DM (Diesel Moderate) or DS (Die 


sel “Severe 


oil is suitable for service 


service, if the sulphur content of the fuel 
An analysis of the oil 
indicate if the 


is over UW.o' after other 


are made wiil change period ms tov 


lor the temperatures and operating conditios 
Next, lab 


present in the 


technicians removed and mea ured 


solids. Like tar 


fron 


gui 


and asphaltic materials 
these 


luel 


gums result incomplete combustion of the 


and cause varnish and sludge deposits through 


out the engine These materials seldom. if ever ire 


lormed from oxidation of oil, The injection ter ut 


supply and COMpression should be checked if abnormal 


amounts are found in the 
After 
phaltic 


soot 


engine oil 
lab checked the 


materials in the 


men in the gums, tar and a 
removed bey 


left 


solids centrilug 


carbon, metal and dirt 


iake 


along with urns and lar and asphalt dur 


ing were 


Let's soot. Considerable quantite of soot are 


forme d 





Incomplete combustion of fuel These materials are the 


source of most of the sludge found im the engine 


In addition to things discussed in preceding para 


ut iph use of wrong fuel may cause trouble under some 


operating conditions, Some engines require i No 1 die 


el fuel for low temperature, intern 
No. 2 fuel in these 


combustion 


filter 


ittent ft pr opera 


tion. The use of a instances results 


in incomplete ind rapid build-up of solids 


| Check 


in the oil and and deposits in the engine 


recommendations 
thing. If oil is 
high 


and coke (or carbon deposits } builds up on 


engine mar ufacturers 


Carbon is another continually ex 


posed to excessively temperatures extreme oxida 
tion result 
the underside of pistons. Engine overheating is the usual 
cause ilthough prolonged periods of full load opera 
Occasionally fresh oil 
coffer solids 
precipitate 


feel like 


around iron 


lion may be responsible when 


is added sed crankcase oil ground” 


(roughly classed as « arbon) may from the oil 


As to metal, why, at times | a regular scrap 
pile. | usually carry worn from rings, cyl 


inders, timing gears, oil pump gears and other iron or 


Also metal from bearings and bronze or brass 
Ihe =¢ 


normal failure of 


from bushing metals ure from wear caused hy 


ibrasive material parts or improper 


installation of replacement parts The most common 


ource of wear, which is reflected by very fine pieces 
caused by dirt taken in through the engine 
Another 
material left in an 


powell and 


ol ron Is 


air intake important source of abrasives is 


engine after a valve or ring job 


abrasives Cause rapid wear. wasted fuel, lost 


premature failures lo this. make 


sure that (1) All 


entrance of dirt; (2) All metal chips and 


prevent 


cleaners are properly maintained 


to prevent 


grinding materials are thoroughly cleaned from engine 


after overhauling: and (3) Extreme care and = clean 


liness are observed in installing replacement parts 
Dirt or dust in oil usually reflects inadequate main 


tenance of air cleaners and crankcase ventilators. Dirty 


oil containers might be used in filling the crankcase 


The presence of dirt or dust in oil is a sure sign that 
excessive wear has or will take place in the engine 


Basically, this analysis business consists of remoy 


ing all contaminants from oil and measuring them. 


From that point, trained engineers check the figures to 


see if any abnormal contamination has ooccurred By 


knowing the sources or causes of various kinds of con 


taminants, they can tell what is going on inside the 


engine The benefits of an oil analysis are 
make 


dollar by 


not using the oil too long or draining too soon. 


1. Kstablish maximum safe oil change periods 


sure that you are getting the most for your 


2. Serves to reflect conditions inside the engine long 


before failures and expensive repairs are necessary 
much like a doctor diagnosing certain human ailments 


through blood analysis, 


( he { ks on 
This helps you check the efficiency 


}. Gives you maintenance and 


yn riod 
operating ¢ onditions 


of your maintenance programs 





Helps discover the cause of troubles that 
eady exist in 


Man 


your operatior 

oil companies provide oil analysis 
their customers. Results 
taken fron 
Pure Oil 


charts 


of three typical oil samples 
Dept. ol the 
These 


umnounts of different contaminents in the 


Tex hii al 


Servi 


in tabulated forn show 


dication of the probable causes for this contaminati 


The Captions explain the cause of contamination for each 
of the oil samples 


rhis is my story—the story of a pint of used oil 


But let the oil from your engine 


speak up and tell 


their story with the used oil analysis, It’s 


he Ip ol a 


worth listening t 





What Do You Know! 


Here are some questions to test your general 
knowledge of the diesel field. Make your se- 
lections, then turn to Page 80 to check them. 


factors which 
high speed diesel in 
place the following n the order of their imp 


making your decision 


In comparing determine why you would 


buy one prefer nce to another 


tance n 


a. First cost 

b. Performance 

c Factory parts and service availability 
d. Desire for uniformity 


Operating characteristics of gas turbines give performance e 


very simi'ar to torque converter engine combinations 
They produce high low speed torques 
a. True b. False 


As compared to diesels of comparable bore 
piston engines have shown 

a. Less sensitivity to different fuels 

b. More sensitivity to different fuels 


c. Same sensitivity to different fuels 


The length of the piston stroke of a free piston engine 
is variable 


a. True b. False 


Thermal efficiencies of open cycle gas turbines in the 
1000-hp range and higher are in the order of 

a. 15-16% 

b. 22-24% 

c. 32-34%, 


d. 40-42%, 


A muffler is least effective when it is located at the 
a. Beginning of the exhaust system 
b. Midd'e of the exhaust system 
c. End of the exhaust system 


An elaborate system of keeping records should 
vised for your prevent ve maintenance program 
certain jobs are done on time 


b. False 


a True 
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New Gas Turbine Demonstrated 


Clark Bros. shows features and performance of 1000-hp range gas turbine built under British license. 


LARK Bros.. one of the Dresser Industries. now has by this compressor lor ea acce abilit 
a baby brother to its 6500-hp gas turbine. The new the compre 


unit, the Mark TA, is rated 1] 0-hp and will be made 


under a licensing agreement with Ruston-Hornsby Ltd Combustion Chamber 
of England. Gas turbines of this particular horsepower huel i 


sor has a horizontal polit « 


burned int i i! ‘ 


range ire said to he unay il ible in this eountry chamber with i inal burner 


Light weight, compactness, air cooling, fuel flexibility chamber consists of two shell 


and ruggedness make these units suitable for stationary bustion area and outer annulu 


and portable generator sets comp “sO ana u \ i\ o be changed I hve 


units and for marine u Ove ounted in a number 1 «lifter 


or will be in operation shortl ' urope \frica and installation requirement 


Asia. Best overall efliciency is these units vache e of liquid 
when the application requires 

it recovery and power output 

The Mark TA operates on at 


shaft. series-flow unit de veloping its 


at LOOO-ft altitude However a 3.5 reduction i output 


is required for every LOOO-It increase nm altitude And 
for ¢ wh lO | ibove elo ov | theres a5 1Ooss 


mon output 


Axial Compressor Turbines 


\ir for combustion and cooling ts supplied by a 13 The high pressure turbine 


ave axial-llow compressor driven through a flexible by the expanding heated ga 


coupling by the high-pressure turbine at 1] 2U0-rpin chamber. The larger diameter 


About 22-lb/sec of air at 4.0 pressure ratio is delivered turbine, also two-stage, turns at OOUOO-rp 


Diesel Power 





Both turbine and stator are readily accessible. Stator 
casings can be removed without disturbing intermediate duct 
Turbine and stator blades can be inspected one hour after shutdown 


two-stage 


the energy remaining from the hot gases from the high 


pressure turbine. The rotating blades are machined from 


bar and are unshrouded, The blading of both compressor 


turbine is designed on the free vortex principle 
Durbin bl ice 
less teel cise by 

Stator 


& ( 
turbing the 


and 
are anchored to high temperature stain 


bro if he d 


also machined from bar 


fir-tree type serrations 


blades are and mount 


ed in gments which are free to expand without dis 
Both blade roots and discs are 


flexible i 


outer casing 
taken 
duet 


cooled by at from the compressor. A 


termediate between the two turbines is easily re 


moved for accessability 


Planetary Gear 

kor 50 or OO-ceyele generator drive, a built-in planetary 
pear can iy supplied which reduces turbine speed from 
O000-rpm to an output shaft speed of 1500 or L800 rpm 
The output ts taken from the planet carrier. The annulus 


although stationary. is allowed to float to accommodate 
any slight discrepancies in the gears. 


lube oil 


hours counter and liquid fuel pump are all 


The governor main pump overspeed trip 
tachometer 
driven from a gear mounted on the planet carrier running 
il LO00-rpim 


\ h tl 
through 


i direct drive at GOOO rpm is required a straight 


haft fitted with built-in flexible gear 


furnished, The 


ty pe cou 
turbine-driven auxiliaries which 


a double 


run at 1oOO-rpm are driven through reduction 


Pciur 


Bearings 
Interchangeable precision 


steel bac ked Ly px 


bearings are of the thin 
They re with babbitt for 


sor and with copper-ead for the turbines 


walled lined 


the « OMpres 


weal TO trmautt 


HEAT CONVERTED 


to Power or Steam 


Typical heat balance for open-cycle gas turbine 
Only 16 of fuel Btu's available for power. Ex 
cessive heat in exhaust used to produce steam 


Lube Oil System 

The 
oil, The lube oil pump, driven by the low pressure tur 
full-flow filter. Then oil 


flows to bearings and other components and returns to 
} 


main frame forms a 1OO-gal reservoir for lube 


bine, feeds oil to a cooler and 


Oil is cooled either by an air-blast cooler or water 


heat exchanger depending on the installation. An auxil 


lary motor-driven pump automatically provides oul for 


bearings and control system before starting 


Control System 
servo system fed 
[his 


shuts down 


Unit control is based on a hydraulic 


lube oil 
cuts off 


system at 


fuel 


from the arrangement 


lube 


1) psi 


automatically and unit a 
oil pressure drops low enough 
otherwise 


W he tl 


trans 


adjusted but unless 


Speed droop can be 
specified, its set to 4% for parallel operation 
load is suddenly increased about 25°; of full load 
rent speed Variation 1s approximately 4 On 
load of 29% 
about 3°47. Speed may be controlled by buttons on the 


also be 


switchboard to facilitate synchronizing and application 


s udden 


reductions transient speed Variation 1s 


control panel, These buttons car installed on a 
ol load when necessary 
Liquid Fuel System 


\ gear fuel 


tw filters, via the control equipment t 


tank 
the burner. De 


pump delivers from the through 


livery pressure is controlled by the governor depending 


on load, The burner swirl-chamber, fed by trangential 
discharges fuel into combustion chamber in an 


cooled 


\t start-up fuel is fed by a motor-driven auxiliary pump 


passapes 


spray The nozzk is shrouded and air 


itomized 


which is automatically cut out when turbine reaches 


operating spe ed 


Starting System 


Starting is accomplished by turning a hand wheel on 


control panel. This wheel turns through five positions 


lhe first position starts motor-driven auxiliary oil pumps. 
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wEAT TO Exmaust 


79 


Tota wtat wPror 
TURBINE AnD PL 


HEAT CONVERTED 


to Power or Steam 


When after-burner is used in boiler to burn ex 
cess oxygen remaining in exhaust gases to produce 
more steam, only 8 of Btu's are used for power 


Second position engages the 30 hp J4-y. starter motor to 
the COMpressor shaft The next wheel position ignites 
pilot light in combustion chamber Fourth position makes 
fuel cut in. When wheel is turned to last position, fuel 
begins to burn, compressor accelerates to 5000-rpm and 
starting motor cuts out. The compressor and high pres 
sure turbine continue to accelerate to GOOO rpm at which 
speed the governor takes over and turbine-driven aus 


iliaries automatically cut in 


Protective Devices 

Protective devices are incorporated which prevent th 
starting motor from turning the compressor without lube 
oil pressure at bearings. In a gas-fired unit, ignition is 
prevented before the turbines, combustion chamber and 
ducting, have been purged with air from the compressor 
during normal starting cycle The unit is also auto 
matically shut down tn case of overspeeding or loss of 


lube oil pressure as previously mentioned 


Installation 
Compressor .discharge, turbine inlet and compressor 
inlet volute can be rotated 


for ease of installation. Exh “ uc 


for either up or down connections. The turbins 


about six tor can be supplied on a skid-bas 
quires no foundation. It can also be furni 
prece base to facilitate transportation l hires 


of the unit assures proper alignment 


Efficiency 

Thermal 
At 100 loae 2 I at 75 load, 13 
When maximum fuel econor 


sired, a regenerator cat 


(0, load. Il 


gases is then used 
chamber. thus 
thermal efhicien 
tinuous rati 


hp to UW ny 
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Ground pres 
sure of only 
4 inches ‘lower 
than that of 
a mon) made 
the DB's wits 
54-in tracks 
excellent in 
snow 


Cats Work in the Cold, Too 


PERATION  Deepfree 
structed Caterpillar equipn 
the taskfors res 
Well done and 
otheer s deseripti 
port stated that the 
nary work unloadir 


under xtreme cli 








How To Choose A Muffler 


Typical test set-up for muffler 
Woter brake dynamo- 
meter is used for load control of 
200-hp_ diesel 


Thermocouples are 


analysis 


shown on test 
installed for 
various temperature readings. 
Manometers are used for checking 
back pressure. Sound equipment 


is for visual and recorded in- 
formation on sound power level, 
sound wave shape, sound frequency 


curves and, octave bond readings 


By Leino H. Billey 


Supervisor, Muffler Engineering 
Donaldson Co., Inc. 


Choose a muffler intelligently and you'll have quieter operation with less muffler repairs. You'll 


read about proper sizing, best materials used, location in exhaust system, effects on fuel economy 


and engine operation, performance and tone characteristics. 


HO should choose the muffler for a diesel engine? 
How should 


the original equipment manufacturer is in the best posi 


this muffler be chosen? Obviously 


tion to do this 


Hk knows 


of his product best, both engineering-wise and public re 


and can determine what meets the needs 


sules-wise, He total 


held and 


lations of has knowledge of the 


mufiler what is available to 
He has the best control over the quality and suitability 


the muffler he 


meet his needs 


‘ hooses, 


Prusting the original equipment manufacturer's choice 


inakes the user problems much simpler, He has no 


The mufiler fits 


performs to the 


ehneineering 


talls 


problems to solve and in 


readily, It original equipment 


standards. Further, the user has good 


recourse In case 


of installation or operating difficulties. The following 


discussion is therefore intended primarily with the orig 


inal equipment manufacturer (who chooses the equip- 


the choice of 


ment) 

However a muffler is no simple matter 
even to the original equipment manufacturer who has 
facilities to help him. He 


has three mayor factors to consider. These are (A) 


engineering and laboratory 
size 
and appearance, (B) cost and (C) availability 

Under the factor (A) 


spac e 


“size and appearance” he must 


consider installation appearance and fitness, and 


‘ onsidered 
effect 


upon engine temperature, backpressure and influence on 


performance, { nder performance e must he 


suitability, tone or sound quality, sound level 
life of valves, heads, manifolds and exhaust pipes 


factor (B) fall costs of 


pineering and testing choice of materials. transportation 


cost” his muffler en- 


lL nder 


and handling ease and speed of installation, and other 


production costs such as for brackets, mounts guards, 


weldings, ete. 
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Finally under (¢ availability fall the factors of 


reliability and capacity of vendor ind the production 


standards and quality control the vendor 


These 
shoulders of the 


exercises 
burdens resting 


muffler. The 
oft thes 


and many more are the upon 


one who chooses the follow 


ng should ease and clarify burde ms 


scorne 


Muffler Volume And Dimensional Proportions 
Usually the customer specifies the physical dimensions 
muttler. Often these dimen 


his installation allows for the 


job 
(R ot length 


sions are inadequate for the 
It is 
(LL) to diameter (D 


muffler of 


requireme nts of the 


well to remember that the ratio 


has a definite bearing on silencing 


relatively large diameter attenuates 


ittenuates a 


\ squat 
most over a 


muffler 
but 


narrow of frequences. Conversely a 


slim lesser amount at any one re 


gion over a wider band of lrequencies This latter 


provides a much better tone 

The minimum practical ratio of length to diameter 
RiL:D)) 2 to 1. In other words, L 
21D). For example, 9 OD x 18, or 7 OD x 14, or 3 OD x 6 
The usual ratio, (R(L:D) Lto | 


\ very effective tor str ight through) 


is in the range of 


is more in the range of 
ratio for uniflow 


With 


one can provide for f 


factors 
125 


ratio ts 


mufflers is 6. 7. or 8. this ratio. if other 


are the same xample. a sone 
n straight-through design. If the 
“folded” o1 

approach the required sound level and tone 


The following 


ipproximate volume required in the 


muffler much 


less. one must design a }-pass” flow to 


determine the 
muffler 


most applications 


equation will help to 
Customer 


needs vary but this will serve well in 


eT 
RPM YN 


constant or factor as follows 


Volume (VOL) K 


where 


kK the 
».0 x 10° for farm tractors 
lOO x 10 contractors 


trucks 


for off-highway and equipment 


355.0 x 10° for over-the-highway 
0.0 x 10° for 
PD 
KPM revolutions per minute, maximum operating 


N number of 
Note 


passenger cars 
piston displacement ol engine 

speed 
cylinders 


The above applies to Leo ve e’ ¢ 
| 


use ae oe 


2N 


kor 2 cycle 


Note: Wher 
should be equal in volume to 9 
indicated by 
Where 


the engine 


dual exhaust stems 
above formula. 
pipes ach 


muffler the volume 


ure 
two exhaust 


should 


ileulating 


enter inte 


one 


equal to sum of the values when « 


half as a separate 


to the 2 | 


engine The result is a volume 


b14 


equal 


times that of a single exhaust 


pipe 
vstem 
ind DD from the 


lo determine dimensions = 


VO 


Dia 
Length 
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Muffler Materials 
To aid 
well to 


one in choosing a material fe 


understand more fully the total 


example what materials are custo irily 


mufiler's natural enemies are 


rineering and production problen 
Let us list first the 1] most com: 
muffler Rust caused by 


ot the water 


icids: Eleetrolysis. in muffler 


drain or dry up: Corros 

hot, fast 
bucklir 
insuthcient tensile streng 
Thermal shock 
muffler In 


or eating away by 


causing bulging 


netals having 


operating temperature 


walter splashing on hot pact 


ravel. stones. careless handling, droppit bration 


and fatigue causing cracking and failure lh reezit 


thawing of internal condensation lamperit 


of mufiler 


ind 
modification 


muller material 


black iror 


The following ire Comion 


ed materials used. are ind low-allo 


tensile tron 


(Coating materials used, are lead 


iluminum (or aluminized) 


Materials 


or yg ilvanize d 


used for coating after fabric 


and vlass or ceramle co 


The stainless varieties materials used 


erties 400) stainless, nickel-chromiun 


stainless and inconel, the premium alloy 


Costs of the raw material and fabrication are 


factors. Lowest first cost and lowest fabricatior 


whieved with uncoated materials They are 


form and weld, therefore 


This makes 


varieties 


to shear, press 


production final cost low 
vary in first co 


black ia 


form 


Stainles 


times more costly than uncoated 


difficult te weld. therefo 


high 


riore ind 
lowest in produc tion 


offer 
than the 


Coated material inbetween qualitie 


only slightly more lowest I he 


fabricate resulting in rapid production 


painting further reducing cost 


Most every 
cated muffler n 


one 1 familiar with rusting 


iterials They are pre 


ol moultle rs 


ure 
ix listed enemue 
uited, except that the 


ind 


ly best 


“tainle ter ire well miust 


caretull desig ‘ ivoid vibration lativue It 


elect the uited for 


iot well suited and a 


mutiler of question 
vated iterials reves 
x itniple lead 

truck use 


if 


vanized inch: sUtve 


ited alter fabr 





must be designed for dipping and rapid draining and in 
The 


designs do not lend them 


ceramics for thorough and equal firing or baking. 


better acoustical (or silencing 


selves to these requirements lherefore coated after 


fabrication” mufflers are at best. a compromise in silence 


ing characteristics. Further, zine coating burns away at 


lightly higher temperature than terne coat, leaving only 


hase sheet steel unprotected 


Ceramic coatings are mainly used in duct work air 


craft exhaust systems since mufflers are not used, Ceramic 
for truck 
hock 


ternally but 


coatings mufflers are particularly subject to 


impact stresses whic h are not generally visible ex 


start as a@ crazing of crackling on the in 
steel. In cold 


freezing and thawing of internal condensation 


ide, eventually exposing the base sheet 


climates 
also attacks ceramic coated mufflers 


Aluminum coating is interesting in that it is trans 
formed or processed after initial heating of the muffler. 


The aluminum becomes hot. and excess coating appears 


to run off and “puddle” in the cooler areas. The remain 
ing aluminum combines with the sheet steel to form an 
iron-aluminum alloy which does not return to its original 


This 


iterial electrically 


state after formation 
firebrick like mi 


mune to all but excessive heat and tampering 


coating is a refractory or 


non-conducting and im 
| xcept for deep drawing. aluminum coated steel c: 
sed just like The muffler 


signed to the best known acoustical designs and fabricat 


bye proces mild steel in be de 


tondards from it 


better class of 


ed lo high Welding processes require 


i bit equipment but ones setup produc 


tion control i 
The mufflers 
grime but 
find a 
It may b 


easy and output is rapid, 
become coated with road dust, mud 


may 


and scrape off the and underneath you 


will urface fully protected from rust and corro 


ston battered and dented but the coating still 
When you know all the 


nig will hy 


idheres factors, aluminum coat 


your choice for most muffler applications. 


Muffler Location 
may ask “Does the muffler work 
it better at the end of the exhaust 
middle?” An 
find the answer. The 


Cdrve best near the 


engine, or 1s system or 


what about the investigation was made to 


results were so interesting that two 
independent test were run about two = years 
diff 


hollowing 


epar it 


ipart, by two rent research The results 


closely 
these result 


iwreed are a few pointers hased on 


muffler along the exhaust system be 


critical as the \ 


Position of the 


omes more tem is extended in length 


\ power a clos coupled muffler and a short 


problem \n 
truck is not too 


unit with 


| vib ponpne represents no under-the chassis 


muffler in a gasoline powered critical 


either \ cabsic 


where the total sy 


installation on a diesel powered truck 


tem length is from 15 to 25 feet is a 
typical problem 

The most critical is the po 
stack 


or a feed mill, or in 


a long 


building 


ition of a muffler on 


extending along the wall of an elevator 


i generating plant 


The 


“good and a “bad’ 


that definitely a 


location for the muffler. The 


investigation shows there is 


tabula 
tion below prepared from test data proves this. The en 
used Is load at 


gine a 200-hp diesel operating at full 


2100 rpm. Ihe exhaust system is a typical truck-set-up 


rhe 
not of the straight-through type but 


23 ft 2 in from the manifold flange to end of tailpipe 


muffler used was 


typical of many used on trucks today. A brief study of 


the table will reveal some interesting facts. 


Muffler Exhaust Tail Muffier 
Location Pipe Pipe Back 
No Length Length Pressure 
1 4 ft 16 ft 95” Ha 
2 7 tt 13 ft i soo 1 
3 10 ft 10 f+ 63” “” 

4 13 7 tt 1.01 
5 
4 


Sound 
Drop 
Decibels 
13 


Sound Back 
Coming Pressure 
Through Rise 
5% 135% 
214% 100% 
18% 117% 
9% 142% 
414% 103% 
16% 102% 
100% Base 


og 1 
16 ft 4 ft —_ - 1 
19 f* 1 ft _ 
23 ft 2in O ft 


None Base B 


What causes all 


what 


this? In an 


find 


“standing 


system we 
call 


These are set up and kept in vibration by engine 


exhaust 


electric il and acoustical engineers 


waves 


exhaust impulses. They are related to 


exhaust system 


length, gases temperature and frequency of engine ex 
haust slugs hac h wave form has a node or seve ral nodes 
or regions of minimum activity or disturbance, and cor 
responding anti-nodes or regions of greater activity or 


maximum disturbance. A muffler located at a node has 
more restriction or backpressure and does less silencing. 

\ muffler located at the anti-node has less restriction 
or backpressure and does more silencing. 


That is table shows. All find the 


greatest anti node and place the muffler in that region, 


what the you do is 


The longer the system, the more powerful thes tanding 


waves may become. That is why it is more important to 


locate the muffler correctly in the longer system 


The best location is the 1-2 position This means that 


the tail pipe is twice as long as the exhaust pip or om 


other words, exhaust pipe equals 1, and tailpipe equals 2. 


\ very 


tailpipe is 14, as long as the exhaust pipe 


location is the 4-1 


eood where the 


The middle of 


position or 


the system is the worst position, 
It isn’t always possible to put the muffler in the best 
what these locations are 


location, but when one knows 


he can try for the best and avoid the worst 


Why Use A Muffler? 
Have watched Joe Palooka 
You've seen heard the 


rkout 7 


sound of that bag 


you doing his we 


him and 
good tri k Mavle 
strike the bag 


Pretty tried it a 
hard, 


moment and to keep time with it 


you ve tine 


The idea is to exactly at 
so every time 
absorbs energy and 


hack 


with unbroken rhythm ts a form 


forward you reverse its motion. It 


builds up Jo muscles, Sending the bag and con 

tinuing to send it back 

ol resonance 

Joe’s workout, it is resonance “out-of 

No useful 
\ diver 


in resonance with the 


In the case of 
Con 


board 


“spring” of the board 


phase * or in Opposition work is done 


sider now the springboard 


also be 


using a@ spring 


miust 
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Chart 1 
Wave shape of muffier No. 2 
is much smoother than that of 
No. I, and there is less fuzz, 
but the sound level for both 
is the same 
high frequency noises high 
pitch) for No. 1, than No 
2, causing more fuzz, Muf 
fler No. 3, has sound 
5 decibels lower than No. 2 
but is rated 


fuzz on wave 


There are more 


} : 
Aprry 
ye 


IS te Hh 


level 


noisier Bad 
called 


too many 


shape 


“sizzle” indicates 


high frequency noises 


In this cas his resonance is in phase and the energy 


he imparts into the board is returned in useful effort 


The driver bounces farther and more gracefully 


But you say. “what has this to do with muffling. and 
let's 
smoke 


and not 


what nas muffling to do with fuel economy 
take it in black 


cracking 


sleps Anytime the engine blows 


it is a sign that some of the fuel is 
things. For ex 


Violent o1 


engineer calls it is 


burning. This can be caused by various 


ample, a restricted air intake supply does it 
“uncontrolled combustion” as_ the 
another cause. Interference to free exhaust floy - still 
another. We'll discuss the latter 

We mentioned 
When thes 
effect just like 


alway . 


standing waves” in the exhaust s\ 


standing waves are out-of-phase they are in 
an invisible Joe Palooka’s punching bag 
exhaust gas 


moving in Opposite direction to the 


slugs 
into violent 


Inadequate or no muflling sets this “bag 


motion within the exhaust pip If the exhaust pipe is of 
this typ 
crack 


slug ot exhaust trying oO escatn 


correct length in relation to the rate of firing 


results in severe exhaust noise 


ot resonance 
ind black smok 
is opposed by the 


very 
resonant wave 
is unburned fuel and loss of p 


‘ ould hy 
isted 


The result 


all fuel that burned to produce pow 


However, these standing 
used like th 


practice employed it 


used, but is 


resonance ‘ gboard lo rid 


spr if 


haust flow s 18 a tutionary 


vower plants where the engine speed is constant and th 
| | 


exhaust system length can be matched with the speed 
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SPEC eae: 


a TT: 


MALL fd fy , om 
LULL he. 


2000 70 00® 
CYCLES ALF SELCONML 


So what can one do | irst 
prittrititn 


eflective 


this resonance to at 
lo pl if it in the most 
be ure to get a mufiler ce 


vehicle or other appli ities 


from a manufacturer who ha 
research facilities te provide 
What is the gain (,realer ¢ 
More po 


burned 


is burned usefull 


of the fuel ts under better 
from tuck pistor 


inifolds, Les exhau 


Less trouble 
ilves and n 

mea better public relation 

How An Engineer Chooses A Muffler 
What is invol deters 

characteristics 

plication must 

the required 

ccomplishing thi 

re 


per 


ike comparisor 
ind another ina te 
he must hb equipped 


With dynar 


mad an engine and si 


wotivitye 


jlate wetu 


nder different load onditior 


measured at different pol inn Une 


sveten ty means of ' ' 


Various points in the exhaust sy 
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temperature measurement through the use of the potenti 


taken by 


positior 3 in 


ometer, Sound readings are means of a micro 


phone placed at various relation to the 
muffler 
The noise, as a signal received by the mi rophone, is 


level 


frequency response recorder is 


indicated on an oscilloscope and sound meter. In 


addition, the automatic 


used for recording all noise levels in the range of fre 


quencies from 25 to 7500 eyeles per second, The noise 


is also recorded on a magnetic tape which can be used 
back” in 


means of the 


later for another 


muffler. By 


magnetic 


play comparison against 


recorded information on the 
tape, the sone levels of the different bands are 
determined and added to obtain the final sone rating. 

\ proper design of muffler must provide good sound 
means of noise fre 


quality at a suitable noise level. By 


analysis in addition sound measure 


queney 
ments, the two factors can be properly judged and com- 
pared, With numerous tests and background of knowl 
edge and data, it is possible to pre-determine to a large 
degree, the results that are obtained for a given muffler. 
This makes it possible for muffler engineering to “tailor 


make 


cessive experimentation 


a muffler for the given requirement, without ex 


Muffler Tone 
There are sounds that are pleasant to hear and there 
that are but rank noises. We all know the 


difference when we hear them. But a technical descrip 


are those 


tion of a sound and 


pre od 


a bad one is not generally 


Chart 2 


Comparison of 





exhaust 











noise in open pipe, muf- 
fler with 
and muffler with 


¥_-in perfora 





tions 
multiple - size perfora 
At 4000 cycles per 


second, 3 decibels are re- 


tions 


moved from muffler with 


,-in perforations while 


+44 


24 are removed from one 


tet 


with multiple-size perfor- 
ations 


Little change is 
made in lower frequen 
cies. Bad properties of 34 
in pattern have been 
greatly improved without 
loosing any of the good 
Noise is 


ones more 


pleasant to listen to 








understood by the layman. In the muffler business it is 


important to know what makes a good quality sound and 


g 
not just a noise 

By obtaining considerable sound recorded data on 
magnetic tape, at the fourth California Motor Truck As 
sociation Muffler test in 1953, it was possible to compare 


of 21 


and these ratings were later correlated by wave 


many different mufflers. A jury men rated all the 
mufflers 
shape and frequency spectrum. In this manner, an ideal 
sound quality curve is established. 

What makes a noise noisy? Look at the chart No. |] 
for mufflers No. | and No. 2. The wave shape of No. 2 
is much smoother than No. 1, and there is less fuzz, but 
the sound level for both is the same. Note that there are 
more high frequency noises (high pitch) for No. 1 than 
No. 2 
the wave shape. Obviously, muffler No. 2 sounds better 
than No. 1. It has better sound quality, and the jury 
rated it 3.1 as opposed to 6.1 for muffler No. 1. (The 
rated all mufflers from 1 to 1O—1 hest 


it is the high frequencies that give the fuzz to 


pury being the 


and 10 the worst.) 

Now look at muffler No. 3 as compared to muffler No 
2. Its sound level is 5 decibels lower, but the jury rated 
The reason for the higher noise rating was 


Why? 


quality. Note the bad fuzz on the wave shape, this we 


it as noisy. 


that it sounded noisier It had a very bad sound 


call “sizzle”, which indicates too much high frequency 
noises, 
I'wo factors are of major importance in mufflling, the 


decibel rating, and the sound quality. Both are bonded 
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closely together and one cannot be considered without is being measured and what the limitations 
the other in providing a superior design manometer. Technically, backpressure is the 


quired to push a volume of gas through a 


How To Acquire Nice Tone As the 


umount of restriction is increased 


The sound level meter measures only a part of sound required, hence higher backpressure 


quality. The other part, waveshape, can also be measured Because of the unevenness of the engine 


and is shown on « hart No. 1. These curves show thi shape <evstern. the exhaust flow has severe pulsatior 


of the sound wave created by one ¢ xhaust discharge ind intended job of the manometer to integral 


illustrate graphis ally how pressure changes with time ons and give an average reading 


Since this represents the blowdown of one cylin er lor does not! 


a 6-cyl., 4-cycle engine at 2100 rpm 105 of these pressure The manometer w 


changes take place every second. This 105 cycle per the backpressure is very 


second is shown in the lrequency spectrum and 1s the is the restriction decreases, the amount 


maximum peak in each curve, ing the resulting backpressure increas 


Phe frequency spectrum ts breakdown of the wave large and can result in confusing data 


into its various components. This allows one to make long system may have a lower backpres 


an exact study of the various contributing parts system. or an exhaust svstem may have 


Chart No. 2 shows the difference in exhaust noise pressure with the engine at a | ho 


using three different systems; with an open pipe, a than a higher on 


muffler using “g-in perforations, and the model which The pressure pulsations already referred t 


has the multiple size perforation pattern. Other than the plit 


in the vieinity of 2-in Hg. These pul 


perforation patterns these mufflers are identical up st inding waves in the exhaust systen That 


In comparing the waveshapes most of the fuzz is an sations can be greater at one point than at an 


indication of a high-pitched “sizzle”. One can determine cause of this, backpressure will change with a 


how much has been removed by referring to the fre in manometer line position Also, because of 


quency spectrum At 4000 cycles per second, 3 decibels waves in the manometer lines themselve i 


have been removed by the muffler using in perfor line length will also cause different reading 
ations while 24 have been removed by the multiple-size When the restriction of a muffler is low 
perforations. The 4000 cycles per second frequency was inch of Hg) backpressure will decrease a 
referred to because the ear is most sensitive to sounds of 


this pitch 


reases. It is common for a good iffler 


the backpressure below that of a traight poipre 


One can also notice that little change has been made This is effected by decreasing the standing 


in the lower frequen ies, that is, the bad properties of waves. In addition. it may be said that ba 


the °%<-in pattern have been greatly improved without helps, but is not essential for good muffling 
loosing any of the good properties This change im The amount of error in reading backpre 
proved the jury rating from 4.65 to 3.3. Or the exhaust decreased by decreasing the pressure v 
noise was more pleasant to “listen to” meter ling This is accomplished b 

Why does the multiple size perforation pattern do a efficient muffler between the manometer 
better job? The reason is that perforations of a uniform <yetem. Feirly reliable readis 


diameter attenuate to a greater degree in their character lo sum up the commor 


istic frequency band, Smaller diameter perforations at able instrument when measuring 
tenuate most readily at the higher frequencies. while a good substitute for a laborato 
larger diameter perforations attenuate most readily at gine performanes fuel econom 
the lower frequen les, ind exhaust tem temperature 
\ graduated multiple-size perforation pattern will at pendable readings he obtained 
tenuate across the entire audible spectrum and can be taken to keep pressure waves in the 
readily adjusted to attenuate the most at any point where — 4 minimun i. : 
it is necessary. Because of this, mufflers with th multiple 


size perforation pattern will out-perform any muffler in a Conclusion 
similar sized package using a uniform size perforation When choosing a muffler 
lowing tactors 
Do Not Overlook Backpressure Why did the original equipment manufacture 
The lL -tube manometer is commonly used to predict the muffler that he did? If the muffler ou ar 
the effect of an exhaust system on engine performance ing is not used as original equipment why 1 
The reading is referred to as backpressure and is meas There is an increasing tendene wmneor 
ured in inches of Hg. If the reading is low enough. it to supply better replacement parts th 
is generally felt the exhaust system will be acceptable equipment This is particularly true 


Because of its common use, it is well to know just what — to learn if this is not true in your cas 
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Details of a simple, effective and “ready-made” preventive maintenance control system. 


Designed for bus and truck fleets, its principles can be applied to all operations. 


1) you know that if you're engaged in 


transportation the 1Ct requires you 
ventive maintenance system with records 


of law 


to 


? It’ 


There another little law too —the law of 


that demands a PM system The penal 


operating costs 


ty 


have 


Ss a 


a pre 


matter 


eCCONOTHICS 


eXCESSIVE 


Sut there is nothing in either law that says you have 


to have an elaborate, involved system. In faet. the simpler 


the system providing it will do the job, the ‘better your 


chances of getting it carried out 


lhere are two phases to any PM syst 
mechanical work and the record syste 


chance of skimping on the mechanical e 


LUBRICATION EXCEPTIONS 


CAPACITIES AND OTHER DATA 


MONTHLY GASOLINE AND OlL RECORD. 


ein 
ti. 


the 


actual 


you 


do 


all 


necessary jobs or suffer the consequences. OF course the 
quality and availability of facilities, tooling, skills and 
techniques used will spell out the cost factors. 

It's the record-keeping that makes or breaks the whole 
operation. The clerical end of the PM system is no place 
for empire-builders. Someone with a flair for this sort 
of thing can dream up a system that will take a Univae 
to figure out. At the other extreme, poorly kept or in 
adequate records are worse than none; they take up time 
for no useful purpose, 

All this might be a tough job if so much time had 
not been spent on working out practical systems. In 
dividual shops, engine builders and oil companies have 


all done it. With shops, it’s their bread-and-butter; in 


. 


ae 


VEHICLE HISTORY 


Front and back out 
side covers of rec- 
ord folder, upon 
which pertinent 
data is found 
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the other two categories. it's a matter of service with an 


element of “self-defense” thrown in 


If 


your 


checking 
idvantage of these 
worked 
1c 


you are starting an operation of up on 


take 
PM sy 
Incidently, it 


existing system, it 
services. Let's take a look at the 


by Socony Mobil Oil Company 


pays to 


stem oul 


proved (n immediate “plus” factor is that the necessar 


forms are free for the asking 
Mobil 


that achieves simplicity 


S worked 
a minimum of paper-shuffling 
to all 
Phere 


a work sheet 


oOcony engineers have out a system 


and still provides accurate answers items needed 


for a good mechanical operation are only three 


elements involved: a record folder and a 
blackboard, 
be made up locally at 


maintenance 


The latter is not provided but can 
Little 


control 
cost 
system was engineered primarily for bus and truck 


Realizing that there are gasoline. diesel and 


mixed fleets involving all ly pes ol service its tough to 


set up a system that exactly fits every operation. Despite 
it is quite remarkable 
ed to get a good fit 


Here's how 


this how little “tailoring” is need 


the system works 
Record Folder 
An & by I] 


vehicle or piece ol equipment 


eit hy 
All 
four faces are printed with forms in which essential data 


to hold all other 


used for 


folde I 


It serves 


in in manila is 


two purposes 
it serves as a file 


l recorded Secondly 


records pertaining to the unit. 
The tab the folder 


number, make and date purchased One of 


index on lists the equipment 


model, year 


the printed form on the front face extends this data with 


Inside of record folder breaks 


TIRE RECORD 


PARTS REPLACEMENT, DIMENSIONS AND NUMBERS 
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i breakdown int omponents 


the engine or the transmussior 


ordering. ¢ ire included 


ip 
You'd expect that lubrication 
sicle 


preve nitive 


would 
theres no 
Lhere Is S}) 


LCMV CMM rrrele 


rable attention 


mamntenance 


service record covering 


basic services are spelled out and there ts 
additional ihe to 


quip 
ti 


spent the piece ol ¢ 
iso a place to 


the 


record lubrication excey 


individual unit 


Monthly 


traveled cat 


oll usage t ether 
Here is the basi 
to keep tabs on engine condition, rele 


Mile s per Cal 


fuel and lube 

he recorded 
ted 
consumption Just watch the 
(t columns 
\s p 


non-standard 


per 


irts replacement Is vate aml au 
Phere 


Add 


such data j recorded 


irts numbers of ke component 


ovided to keep batter and tire 
rally 

ade of 
installed 

All entrie 

to make. When y: 


prehensive ord ol 


there space lor the ehick 


marpor overhauls and 


repa 


ind such items a repainting 


ire irniple ina require 


uu get through vou hay 


ree the vital statisti 


equipment, ¢ ombined with the work 


black board you ve got our finger on thre 


Work Sheet 


\s SeTVice 


tell this 


operations and Inspections 


can from the control board) the 


down record into components 


nent 


ipplying lo 


with the 


itt 


record 


heet ane 


we cue 


work 


Lhere 


eodes 


heet 


l 





WORK ORDER 
Moe es tasce 


MP ar 


) BUS PREVENTIVE MAINTENANCE WORK SHEET 


PARTS AND MATERIALS 


0am mF Tom 


Front and rear of work sheet, showing checklist and work order 


prepared and the job assigned to a mechani There are omissions and additions (these can be based on engine 
five “Groups” of service items listed. The breakdown is builder's recommendations) it will apply equally well to 
on the basis of suggested mileages at which each group diesel fleets. 
of operations ts performed Actually mileage s can be By simple code marks the mechanic indicates that he 
taslored to the ty ye of equipment and service found the item okay. made adjustment wv that re pairs 
ome 56 items are listed in the first four groups The are needed. He indicates the time spent and general con 
fifth group, headed Special Requirements lists three dition of the equipment after work completion and road 
more and has space for additional items. As prepared testing. He also signs it when done 


the form is aimed at gasoline fleets but with some When repairs are needed, the “Work Order space on 





[PREVENTIVE MAINTENANCE CONTROL BOARD || 


ts cae Benen, MECHANICAL SERVICE 
3000 24000 |\24000 | 2400013000 »» 6000» wa 


woloe wan me | OMT TREN TAY [woe Bt anim ® seavict C eRvict ‘ t Seavict REMARKS 
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Blackboard shows appropriate 
column headings. Top section 
mileage is inserted opposite 
equipment number. Service inter 
val is added to actual mileage to 
establish “due mileage. Second 
section—actual mileage is added, 
but no action indicated. Third 
section—actual mileage slightly 
exceeds “‘due’’ mileage, so the 
work is then performed. Fourth 
section—-service interval is again 
added to mileage at which 
work was performed. Total in 
dicates the new “due” mileage 












the back of the form is used. It spells out the work to 


be done and has the necessary columns for cost account 


ing. Below this is a form for listing parts and materials 
\ take-off 


of the parts and materials used in the fleet, totaled over 


used. This also provides for cost accounting 


a period of time, would make a good basis for setting up 


r 


usage factors. 


Control Board 
Take a 1-ft by 8-ft sheet of 
blackboard paint, 


,-In plywood coat with 


get a sign painter to letter and stripe 


it and you're in business. Column headings are shown 


You have to set up the mileage periods at which each 


service is to be performed. These are a matter of equip 


ment types and their customary type of service. For ex 


ample, they would vary between a light pickup truck and 


a tractor-trailer combination. Also, they would vary 


the same piece ol equipment if one was used in short 


haul stop-and 
the-road hauling. 


‘ 


There’s plenty of help available here. Engine 


equipment builders will study your operation and make 


recommendations. As far as lubrication goes, the 


company will do the same thing. Laboratory analysis 


used oil samples give a good indication of whether 


oil-drain period is too short or too long. It’s also a basis 


for setting up filter change schedules 


When you arrive at your mileage periods they are set 


at the head of the appropriate columns Now let's 


go service and another in sustained over 


and 


oil 


th 


start 


the system as of Monday morning enter the total mileage 


on each piece ol equipment Opposite its number. 


each service is due. These figures are entered. Total 


1 ileages are changed at the beginning of each week and 


Phen 


by simple addition you can arrive at the mileage when 


so by comparison you can tell when each service is dus 


Overdue service can be marked in red chalk for 


em 


phasis. Once the service is performed, a new “due” figure 


is entered 


Conclusion 


You have to have a PM system. Its only function is 


one of control to see that all necessary service is 


formed on time This means the 


per 
keeping of essential 


records. If you elaborate beyond this point, it is waste 


ful of time and effort. Furthermore, the simpler 


our records maintained and up to date 


vou keep 


an adequate system. the better your chances of having 


In setting up a system you will be smart to use all the 


assistance that you cal vet 


practical one. With 


expert and no cost 


system outlined here is a ver 


tailoring it will fit most operations while using the fo 


available. In any case, the principles apply and cas 


Th 


put to use in any type of service With construction equip 


ment lor exa rple hours could = be ubstituted 
mileage and appropriate line-items entered under 
group headings 

Don't forge you n a PM syste And here 


that s ready-made. 
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Field-Installed Supercharger 


Helps Solve a Problem 


RLCKING involves problem In the Los 
Angeles area. Weaver Hay Co. was 


an excessive number of violation citations for smoke 


receiving 


pollution. This area is particularly ensitive to 
exhaust smoke because of the mog 

The Weaver fleet tightened up their maintenance 
to the highest pont that seemed practicable ba 
gines were kept in peak condition, whieh made 
considerable differance in the smoke problem 

Driver training was also stressed, binphasis wa 
put upon keeping the vehicle from “lugging b 
means of getting into the correct gear at the right 
time 

This combination helped Most of the time et 
pines performed well without noticeable exhaust 
But certain severe conditions still made then roke 
occasionally 

In January, 1955. Weaver installed a MeCulloch 
Supercharger on one of their trucks ino an effort 
to improve engine breathing. Before lor four ad 
ditional units had been installed 

Now the results can be evaluated. Not one 1 the 
supercharged trucks has received a citation and the 
engines showed improved performance — especiall 
at higher altitudes. The superchargers pr ile ore 
margin for difheult « perating conditior 

Supercharging results in better fuel utilizati 
It pumps extra air into the engine ur with ad 
ditional oxygen for complete ina re ethcient 
combustion. This eliminates a cause of smoki 

The MeCulloch Supercharger is a relativel 
wecessory. It can be installed and repaired is 
erous shops ind if necessar replaced 4 a fe 
minutes time. If road trouble should occur. dri 
belt to engine can be removed and engine 
operate with normal aspiration 

“implicity of installation on existing engines } 
shown appeal to other fleet owner i well. It 


practs il means of | iproving ; rliormance |} { 


Precision 
Setting of 
Valve-Lash 


il 
= 


and accuracy of valve-lash adjustment, 


Valve-gapper, designed for ease 


has been improved. 


New version combines broader utilization 


little margin for error in 


MM? KN engines leave 
their valve lash setting 


CXCESSIVE valve 


OO2-in 


engines will delay 


crankshaft ro 


As an example ust 
clearance on many 
opening of the valves an equivalent of 7 
tation 

so critical 


In earlier years, valve clearances were not 


Ingines were low-speed and relatively insensitive. But 
with modern high speed high ( OMpression engines, exact 
valve clearances are vital to efficient operation 


If the 
it effect the timing 


valve clearances are set too loose, not only will 


but a high seating impact can occur 
Tappets may not be riding the cam ramps designed to 
ease the valve to its seat. On the other hand you may 
like the quiet operation of a tight setting, but there is a 
leakage at the seats with 


vood chance of 


} consequent 
valve burning. Mix the clearances on the plus and minus 
side and you will get rough operation. 

Chat is why P & G originally produced a valve-gappet 
Keach tool was designed to service usually one make of 
engine; but recent redesign and refinement have broad 
ened its application. It can now be used in conjunction 
with adapter sets. These different sets, when added to the 


basic unit, make the same tool applicable to a number 


of different engines 

Universal model 300 consists of a basic unit with a 
variety of adapter sets. The former may be used with any 
engine, the latter are interchangeable. Different sets con 
form to the rocker assemblies of different engine group 
ings 


Basic dial 


brake cable, spring and pin, It is packed in a protective 


unit consists of indicator, outer barrel 


ease that has room to hold up to three adapter sets. These 


consist of the various inner barrels, base adapters and 


needed to fit the basic unit to the 


different rocker assemblies. 


other components 


lhis means that it is only necessary to buy one basi 


unit The series of relatively Inexpensive adapter sets 


make it possible to use the same tool on several engine 


lower cost 


tool is increased by a 


greater 


makes, utilization of the 


much range of application, and expense ts 


also accurate and easy to 


the P & G valve 


minimized, It is operate 
gapper consists of two tele 


barrel fits 


Basically 


scoping finely-machined barrels. The outer 
barrel 
rocker 
arm. An internal spring exerts upward pressure on this 


barrel. The lifts the rocker 


from the valve stem during the time the valve is closed 


around and over the valve spring retainers Inner 


fits around the valve stem hooking under the 


Inner pressure arm away 
Dial indicator operates off this vertical motion, which is 
the true tappet clearance. 

The model 300 valve gapper may be used with engine 
either hot or cold, idling or stopped, according to recom 
mendations. It is positioned on the engine (done with 
one hand) where spring pressure and the design of the 
base hold it in place. It will not fall off. 

Now 


Rocker arm adjusting screw is 


loosened 


until all 


the adjustment locking nut may be 
turned down 
lash is removed. This stops all movement of the dial in 
dicator. Rim of the dial is then turned until the hand is 


bac ked off 


hand shows the correct clearance. 


at zero. Adjusting screw is until indicator 

If this is being done while the engine is idling, the 
indicator hand will oscillate between zero and the point 
of clearance. Any change in valve gap setting can be 
seen clearly on the dial as it is made. A sper ial maximum 
clearance brake (the plunger attached to dial-indicator ) 
is used to hold the indicator hand at the point of maxi 
mui clearance 
idle. 

Model 300 achieves uniform and correct clearances on 
rocker 
lime required Is ¢ onsiderably less than with feeler gaupe 
feel” 
is eliminated. This, coupled with increased utility at lower 


make this tool a 


This gives an easy reading even at fast 


all valves. even if arms have hollowed-out spots. 


technique, and the human element of individual 
valuable addition to any 


should 


cost 


maintenance shop. 
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Service section 


from the different manufacturers to you 















































TD-24 Air Cleaner Cup Capacity tir cleaners having a bead on the The oil level mark 


up as a level mark require 13 pint ! correct and wall 


It has come to our attention that Porque converter tractors with t proper volume of on Lhe 


improper quantities of oil have bees later type air cleaner showing the ur cleaners have the lower re 


used in servicing the under-hood ai level on the splash baffle require LO able element supported to the centes 
cleaners of the 241 series rh) 21 pints of oil. Make sure splash bath tube of the body by a wu nut | 
crawlers in pl we in the cup when checking the older typ thi 


The torque converter tractors with t level ported by the tra 


Thermostat Cleaning on 6L - remove the two straps 
Series Waukesha Engines RoR 
, weernieeye rat 
The accompanying diagram show plate and pull pistor 
simple pipe tool for the disassemb| Note When remo 


| 


ana ' 


reassembly of vernatherm type f small rubber dise is stu 
thermostats for cleaning purposes id. If so. be sure to include rubber 
Phe following instructions will pre disc when replacing pistor 
vice idditional service from this ( Clean piston with erocu 
type of thermostat used in the lubricate with Lubriplate LOS‘ 
Waukesha ON and OL series replace piston in ouicde 
\— Slide tool over power element 1) -Reassemble thermostat Thi 


Place in vise compress the spring ane service does not change adjustment 





Alco’s Inspectostat—A Maintenance Aid wntil re-set. When inspecting (thi conditions that ma 


should by done periods ally at mat the water or lubricati 


Aleo recently announced ates | I 


tenance points a pot removed lure re-set pull 


perature-sensitive device which, when 
installed on Model 24A and Zo el 


ines with series lubricating ol 


from the stem which extends from the possible the Knurled knob 
side of the Inspectostat body The the signal plunger 
knurled knob at the end of the ignal The material required low 


—t ~ ms V ‘ Cj ‘ ! | ’ i ] 
ystem vill indicate if the lubricat plunges will then he expo ed. If the tallation may be ordered 


ing oll temperature was ever higher device has not been tripped the knol [ye criplion lr pectostal 4 


than the lowable maximum since vill stand ipproximatel 1 IO. 1640031 the t pe ol hocat 


set iway from the end of the guide lube oil stem will determine 
This thermostatic device fits inte sleeve. In tripped position the kno one of three weldolets is 
a well that is put into the lubricating will bear against the sleeve end 
oil piping between the strainer at the lf there is a tripped indication, it Cooler Discharge 
lube oil cooler outlet and the mair s certain that the lube oil tempera Pipe OD 
bearing header. ture has been too high. This should ae 
It does not ring a bell or turn on he a signal to look into the condition 
a light. It trips at a temperature ot of the lube oil cooler, or the water 


210°F. and remains in that position temperature settings, or for other 
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news of our industry 


Crashed Bomber Bulldozer 


Delivered to the U.S. Air Foree are what R. G. Le 
Tourneau claims are the world’s largest and most power 
ful bulldozer-type machines. They're designed for use 
during emergency operations to clear runways of crashed 
bomber \ pair of them are 
to remove a 400.000-lb bomber 


tusk 


mventional equipre nt 


aid to be powerful enough 
in less than 20 minutes 


the sare formerly requiring from 5 to 15 hours 


with es 


Built around the same functional components and 


using the same fundamental design of the giant mac hines 


LeTourneau i noted for the new mammoths operate 


through diesel powered high torque electric motors. Each 
making 


every one an independent drive unit though they are all 


of its six wheels has a motor geared directly to it 


designed to work together If one or more wheels should 


lose traction, the portion of horsepower load is auto 


wheels \ 


stem has been built into the equipment which 


by ikin 4 


trans! other regenerative 


upplied with mechanical brakes for parking and 


conditions Steering is by in electrical 
over! O,-tt long 


1O-ft oh, 4ft 


chines are 
The \ 


than 


>t OOOTb 4 


ut LO-dt woes travel on 


hing more 00 Th apiece and which 


contact area of almost L500 sy in ¢ ich 


ure alse claimed to by the world 


perate on as low as 5-lb air pressure 
rash pusher is shown here compared to two 
W en at the left and also to a B-36 bomber. Lhe 
bomber’s nose 


both 


chine is just visible beyond the 


Note bolacte 


nals 


that each ha i and operator ~ cab alt 


Alco’s First AC Diesel Power Package 
\ new incinerator plant in the town of Oyster Ba 
New York is the 


new alternating-current 


Long Island in first recipient of Aleo 


Products. Ine diesel-electric 
power set, The skid-mounted unit is powered by the re 


Aleo 251-B 


turbocharged engine designed for both stationary 


cently introduced a 6-cyl, lightweight, heavy 
duty 
ind portable application. At this particular installation 
the engine is rated for 690 bhp at YOO rpm 

The engine-generator = set 20-in 
Alco 


amount of concrete required for many units 


The lighter 


requires a concrete 


foundation, which states is more than 52 inches 


under the 
with the same or lower ratings. foundation 
has been made possible by distributing the set’s we ight 
making the unit load under 


No stress is claimed to be 


over a large bearing surface 
L000 lb per sq ft. ipplied to 
the foundation by the package design 

The other element of the package is a 495-kw AC 
excitation. The 


shell-and 


used as 


belt-driven 
fuel oil 


systems. It will be 


venerator with top mounted 


self-contained lube oil. and 


jacket 


the main power source at the start of each opel iting 


unit has 


tulye walter cooling 


week 


at the incinerator installation until steam 


pressure and 


operating temperatures are attained for a 


After 


turbine-gen 


itor unit that it will be on hand for emerge 


new products 


Organizational news 


DD new literature 


Page 


Page 76 
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A New Concept in 
FULL-FLOW Filters... 








ENGINE LIFE anitlo 


AWARDED TO UNRESTRICTED CORE 


DESIGNED TO GIVE MAXIMUM 
FLOW AND FILTRATION 


FOR THE 
MOST EFFICIENTLY OPERATED OF ALI 
REA INTERNAL COMBUSTION PLANTS without restricting flow 


a 
DIESEL Her« a brand new I N 
SROGRESS Pa © WARDMAN GINE LIFI 


Conditions oil 


— 
~ 2 


eee oS 


exclusive that 
LoToe @ rumiisnes 

gives unrestricte d oil flow 

without sacrificing strength 

This new core development 

> e e which required research and 

Five Straight K@NChamMPiIONS __ éeviopmens of special ms 

chines and tooling right in 

Se db C | our own plant, gives you 

rve y ng oo ers the finest full flow oil filter 

ing yet. Now, even the most 

Five years in a row Young Radiator Company Cooling Units have con- viscous lubricating oils and 

tributed to the efficiency of champion REA plants! These winners were fuels are filtered perfectly 

equipped with Young “MonoWeld”® Jacket Water Coolers (described Because core openings can 

below) and Young space-saving Aftercoolers. Wherever Diesel engine handle up to 10 times the 

heat transfer such as this is involved, Young has the experience and 

the proved performance record to bring you a new high in engine 

efficiency . . . deliver more cooling . . . use less valuable horsepower to 

do it! That's just part of the Young story. Call or write for further thereby protecting the hy 
details today. , 

draulic system from undue 


oil pumped through the 
tem, the most excessive 
surges are easily handled 


Extremely rigid steel channels restriction and ultimate fail 
support core sections and ple- . ure. All integral parts of the 
num chamber mountings. . new Maxiflo core are of 


non-corrosive metal 
Readily replaceable unit core 


sections. Vertical tubes boost With Maxiflo, as in +) 


core strength. WE Life E/ f ENGINEERED 
: all Engine Life Elements, 
Gas and lube oil cooling coils _ FOR ALL REQUIREMENTS 


| sonsisten in diameter 
may be used between fan and = c cy e ¢ 
liquid cooling core. - cs and length is maintained 


Special roll-formed fan ring ~ ' ENGINE LIFE element 
and fan location provide max operate without impairing 
imum efficiency the hydraulics of your en 
“A” frame fon cuppert pre- a — P gine. Better oil conditioning 7 Vy) ation syste é say ibis 
vides maximum strength, min- . is achieved through the jgined | 7 res tho « erforation 
imum resistance to air flow ENGINE LIFE absorption Openings equal up t times amount of 


method of full filtration oll volume pumped through engine 


All ENGINE LIFE el 
“ a meet requirements ol our 
ipplicatior 
to work for you... Be 

Solving heat transfer problems is what we do @ ad} 

best because it is our very reason for being. You, "ee IETS saci ater 
too, can harness the power of Young engineering om gyserctcr-perd podnime laggy 
talent. Write, wire or call without obligation. y+ te dept. 416-H sraneth 


1 FREE Catalog Mp 
} ENGINE LIFE propucTs CORPORATION 


RADIATOR COMPANY 
fl MONTE CALIFORNIA 
sacins, wiscouste 


‘ A | a Oh 
Cait HEAT TRANSFER ENGINEERS FOR INDUSTRY ) d “ 
Heot Transfer Products for Automotive Heoting, Cooling. Air Conditioning Products : . \ ees ) 
‘ zt , 








Aviation and industrial Applications for Home and industry 
Executive Office; Racine, Wisconsin, Plants of Rocine, Wisconsin, Mettoon, Illinois y a — 
MARINE & AGRICULTURAL 
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Straight from the Tool Box 


This is YOUR Department. Poss along your ideas to 
the other fellow. Send items to the Editor, pre- 


ferably with a picture or sketch. Contributors 
will receive $10.00 for each item upon publication. 


—Torquing Hard-to-get-at Nuts 


Walter Allen 


saying | 


Milwaukee 


know it is 


W isconsin 


best to use 


| want to begin by 


a torque wrench when 


wrench on a few of 


tightening engine nuts and bolts trouble is, what 


can you do if you cant get a torque 
them 7 


Here 


nut under or 


what 


Many 
to rocker 


| mean times you will have a head 


80 ClOBE assemblies that you can 


may be able to get th 
find dont have an: 


When | run into this 
to take off the 


not get to it. On another. you 


torque wrench on it, but then you 


room to swing the wrench and am 


in too much of a hurry rockers, here } 

what | do 
There will be 

at, Take these one at a 


retighten it finger-tight 


several other head nuts that you can get 
and then 
back on 


need tk 


time. Loosen the nut 


Put the torque wrench 


the nut, and count the number of turns vou 


——Radiator Exterior must be Clean, too 


Avery, Yuma Last Tool Box 
had a letter that talked about keeping the cooling system 


Arizona month's 


Joseph 


clean. It was all right as far as it went, but getting the 


much about the other 


heat from the engine to the cooling water is only 


Nobodys 
that is 


the job 
half 


seems to say very 


getting heat from the cooling water to the 


Our trucks go 


At regular intervals we run them into the shop and with 
and all kinds of 


tubes. They load up fast in 


through some pretty rugged running 


an air hose blow bugs. leaves 


things 


from between the radiator 


the Summer. Thess things, if left where they were. would 


interrupt the flow of air through the radiator and cut it 


down to where the 


radiator would merely recirculate hot 


water, 


We also make a point of washing-down the outside of 





bring it to the right torque. 
you know 
others to 


After doing this to a few to get an average 
that the same number of turns will bring the 


Now 


wrench to bring them down. 


the sarne torque you ci use an Ope tl end ora box 


{/l nuts and bolts should be torqued such as 


Sone 


head holts. are more critical than others. Overtightenin 


can very easily cause distortion 


F 
Your pro edure is a valid one. Tightening the nut a 
specified number of turns will pre-stress the stud accurate 

ly provuling your average number of turns is reasonably 


When this is the 


correlation to the 


correct case you would yet very close 


reading §s you gel trom your forque 


wrench, But also remember the pattern of tightening 


{fter establishing the number of turns needed, loosen all 


Editor 


nuts and pull them down in their proper order 





the radiator whenever it begins to look dirty 


While we have the truck in the shop we also look at 
the fan and the fan belt to see that they are in 
Water checked. 


these will not be working properly, and you will look for 


first-rate 


condition. are too, Sometimes 


pur ps 


a half-dozen other things before you find the real troubl: 


Sorry. We should have mentioned it. too Dissipating 


engine heat from coolant to air is a very important fune 
To do this efficiently clean 


fion of cooling need a 


both 


must also be fun ftoning properly. This is especially true 


you 


system inside and outside, and other components 


in view of the number of 


power aACCESSOTLES hung on 


7 hese 
average loads, therefore a heavier burden to the cooling 


Editor 


modern tractor-trailers. accessories cause higher 


system, 
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A-C Forms Credit Corporation 


\ new company Allis-Chalmers 
Credit Corp., has been set up to as 
sist in financing sales of Allis-Chal 
mers machinery Initial applic ation 
will be to the firm’s tractor group to 
supplement sources of bank and oth 


er credit now available 


Hyster to Open Scotland Plant 

Plans to establish a tractor equip 
ment assembly plant near Glasgow 
Scotland, on the Clyde River, have 
been announced by Hyster Co. The 
new plant, whose operations will 
start this fall. will supplement the 
companys manufacturing plant. set 
up in Nijmegen, The Netherlands, in 
1952 

This marks the third ¢ xpansion for 
the materials handling firm to make 


ae 
cocewne HERCULES CDs 


Ill. to supplement the original fa 

tory opened in 1946. And a 25,000 24,242 hours of service in 39 months 

sq {ft addition is also scheduled at 

the Peoria factory which makes tra 

tor equipment and mobile cranes. Since March, 1953, two Hercules 6-cylinder TCD’s have been 

providing dependable and economical power for this 80 Ton 

G. E, Diesel-Electric Yard Locomotive #7948. Operating in the 

melt shop of The Steel and Tube Division, The Timken Roller 
5 Gh.weteahll Ales steee teneee Bearing Company, these two Hercules TCD’s are establishing 

Se a TS aa pe AP new records for continuous trouble-free service. 


Steamer Becomes Museum Item 


ing 10-wheeler in the U. S., has tak 
en its place at the Shelburne Mu 


seum as a memento of the past. The 


According to log sheets kept by the Timken Company’s loco- 
motive shop foreman, this equipment has operated 24,242 hours 
since it was put in service. Moreover, these hours have been 
locomotive, formerly owned by the logged under adverse conditions of extreme dust and heat, 


Central Vermont Railway, has been 24 hours a day, seven days a week for an ayerage of 621 hours 


placed alongside the last of the na a month. Because of this record of performance this locomotive 


tion’s sidewheel steamboats. the has been nicknamed “Old Reliable” by the men in yard. “Old 

T: onderome” Reliable” has been serviced under the Timken Company’s pre 

Nostaleia-wise. the coal bern: ventive maintenance program. The TCD’s were overhauled at 
stalg se. of ) i , 


approximately 14,000 hours and will have almost that mar 
was built by the American Locomo PP Y ‘ - ' ' _—v 


. hours before the next overhaul. 
tive Co.. now Aleo Products. Ine mn 


‘ c . ony ° ; 
1915. It was known as “Old 220” on Other applications of Hercules TCD’s such as busses, generator 


the Central Vermont and had the in sets, mine cars, marine applications, etc., have established 


formal title, “Locomotive of | the similar record of power and performance. Yes, Turbo-charging 


Presidents”. In 1920 it pulled a sp is not new at Hercules. TCD is just a new name for a tried 
cial train that carried the Duke of and proven product. 

Windsor, then the Prince of Wales 

from Connecticut to Montreal. Later *“Turbo-Charged Diesel 

it powered special trains carrying 


Presidents Calvin Coolidge. Heber CAERCULES MOTORS CORPORATION 


Hoover. and Franklin )) Roosevelt CANTON, OHIO 
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new products 


Piston Displacement Indicator 


Direct display of cylinder pressure-volume on an os 
cilloscope instead of the usual P-T diagram is now pos 
sible with Swiss-developed indicator being marketed hy 
Kistler Instrument Co. It is an electro-static device 
which connects to the engine shaft, and functions ac 
cording to an electro-static charge on a variable capacitor. 
\ standard “Piezo-Calibrator” amplifier is used to « ouple 
the unit to the oscillos ope 

This approach allows use of the instrument for ver) 
slow engine speeds and permits static calibration so that 
piston displacement can be indicated even when the en- 
gine is stopped. The amplitude of the signal is independ 
ent of engine speed. \ precision dial Is provided to 
adjust the instrument to any desired cylinder, 


Heavy-Duty Power Transmitter 


Twin Dise Cluteh Co. has made an addition to its SP line 
of heavy-duty friction power takeoffs designed to meet thi 
increased power transmission requirements of higher speed 
higher horsepower industrial engines. The new takeoff, the 
SP-321, can handle up to 6370 Ib-ft of torque and transmit 
up to 602 hp at 1550 rpm 

It is available with a standard SAK No. OO flywheel housing 


adapter to meet the widest range of industrial power units in 


reer 


its hp and rpm ratings. Other features include a triple driving 


plate construction to provide ample friction surfaces to with 


wr, 


stand excessive heat, a pilot bearing with double width bear 
ing race for greater lubrication retention and bearing life, and 
u sphe rical roller bearing at the clutch output shaft for greater 


overload and side pull capacity, 


Mechanical Malfunction Detector 
Anticipation and prevention of trouble on all types of 
rotating equipment is the function of this Model 5 Vibra 


switch available from The Beta Corp. Responsive to 





“anal ¢ slight increases in roughness or vibration, it effects 
shutdown before complete failures occur. Examples of de 
f/iIBRASWITCH 
A sd wi ta tectable malfunctions are failing bearings, bent shafts, 
unbalance, broken blades and the like Applic ations are 
to engines, Compressors, test st inds, motors, ete 


The monitor's actuating mechanism is said to be com 


fa plet ly fail-safe An electrically operated. shock-free reset 
EeCIZ—e : 
van Le X= LA5P — 


? and holding mechanism is ine orporated to prevent actu 

OF nis 
we tty at ation from starting vibration. or transient shocks. No 
RICREORO VIRCUUL 


power is required except for starting so that power failure 
coes not prevent actuation. It may be used singly, in 
pairs on driver and driven equipment, or in series to 


monitor each bearing. Range is up to 13.000 rpm 
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Mee new products 


Wet Surface Grinder 
lillis Mfg. Co 


has designed a wel 


surface grinder which takes work up 


to 42-in high and 72-in long. Though 
planned for the automotive servic 

field, the new Model 117 can be used 
for jobs in production and in the 
tool shop as well. It is said to hold 
to tolerance of 0.0002 in. Feeds on 
both the spindle and table are auto 
matic, and full cycle may be com 
pleted without an attendent. The head 
raises and lowers by geared motor 
The coolant tank is wheel-mounted 
and the spindle is mounted on an 


gular contact ball bearings. 


ry 


200-Hp Motor Scraper 

A 14-cu yd heaped-capacity motor 
scraper has been introduced by Allis 
Chalmers. Weighing 
39,6000 |b, the new TS-260 is power 


ed by a 6-cyl, 200-hp Buda diesel. 


approximate! 


Positive drive and constant pows: 
for steering and scraper operations 
are provided by a hydraulic pump, 
gear-driven from the rear of the en 
gine crankshaft. 

Designed into the new machine is 
selective hydraulic steering, provid 
ing 2-speed steering by action of a 
steering control valve actuated fro 
the wheel by direct linkage. A 30 
deg turn of the wheel right or left 
directs full hydrauli power ti 
double-acting steering jacks for full 
Q0-deg steering. When slower turr 
ing action is wanted on ast maulis ' 
slight turn of the wheel permits a 

lor slow I 

onized L-wh el a 

an emerge ney brake 

system which activates on air lin 
other features. 


failure, are 
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STANDARD OF THE INDUSTRY SINCE 1936 


EVERY TYPE OF ENGINE 
EVERY TYPE OF OIL 


STANDARD 


and OPTIONAL | 


EQUIPMENT ON LEADING DIESEL TRUCKS 
TRACTORS & STATIONARY ENGINES 


Only a Luber-finer Filter Unit with a genuine Luber-finer Pack 
produces the patented filtering process that gives engineered 
protection to engine and oil as recommended by equipment 
manutacturet The vital oil i | circulated through 
Luber finer eXClUuSI1VE per ially rroce ed media vhich re 
moves not only the injuriou ispended solids from the oil but 
also the colloidal impurities which are often more damaging 
thus increasing the life of both engine and oil. The E fliciency 
her-Finey toa Pp ct ha never been equalled! 
suber-finer’s patented filtering proce add 

ra isands of miles to engine and oil life—clean 
ing—filtering—and returning the oil to the en 
gine with the excellent lubricating qualitie i 
pecified by the manufacturers of today’s mod 
ern high pe 
our engine is run it must be protected 

"Bas wember, the: i Luber-finer model espe 


ally de gned 10 our t pe « 


wenn ee I ! linute—every 





DON’T BE MISLED! ONLY 
GENUINE LUBER-FINER PACKS GIVE 
EXCLUSIVE apupnge pigeemgen 


aie. | L demsig j 


REFINING PACK | 
fuel « hydrau 





SAVE MONEY ON 
DIESEL UPKEEP 


free booklet tells how . . 


HIS illustrated booklet contains 
a wealth of sound, practical 


ideas to expedite Diesel mainte- 





nance, keep operating costs low 
and extend equipment life. Gives 


details on such subjects as 


° Cleaning filters 
® Desludging lube oil coolers 
Descaling jacket water coolers 


Degreasing engine parts before 
repair 


© Steam-detergent cleaning 


© Plant maintenance cleaning 


Booklet also discusses tested Oak- 
ite procedures for streamlining 


maintenance in steam control 


stations and electric power plants. 


FREE copy of this 44-page booklet 
yours on request. Consult’ your 
local Oakite 


Representative. Or 


Technical Service 
write address 


below. Ne obligat ion 


OAKITE PRODUCTS, INC. 
22C Rector Street, NEW YORK 6, N. 


¢ Representatiwes I ated 
in Principe ties 


niled ale ind nada 


eo HOUSTAIAY ¢ 
ait ‘te 
Nin 


news of our industry 


Vapor Heating Buys Rubber Co. 
Ihe purchase of Roth Rubber Co. 
manufacturer of molded mechanical 
rubber products, has been announced 
hiv Vapor The i 


aquired company has been a supplier 


Heating Corp 
of high temperature rubber parts for 


Vapor s train heating equipmen! 
Gaskets, made of silicon rubber ma 
terials, for diesel engines are some 
of the major products of manufacture 
to be continued by the new division 


of \ apor, 


Traveling Laboratory 

Brush Electronics Co. has readied 
its “laboratory on wheels” for tour 
gain. The station wagon will feature 
field demonstrations of the newest in 
struments for sound and vibration 
measurement plus a new line of in 
struments used for strain measure 
ment. As in the past, actual demon 
strations will be made according to a 
company’s operating needs at its own 


Gas Turbine Power For Canada 
Klectric Co 
Ltd. has sold the British Columbia 


Canadian General 
Power Commission what is believed 
to be one of the world’s largest in 
stallations of gas turbines for the 
generation of electric power. Four 
gas turbine-generator units with a to 
tal of 75.500 kw have been ordered 
and will be installed in a power sta 
tion in the city of Alberni, which is 
near the east side of Vancouver Is 
land in the vicinity of Victoria. 

19,750-kw 


units and 


The order is for two 
single-cycle, single-shaft 
two 18,.000-kw regenerative-cycle 
single-shaft units. They will have 
°F inlet temperatures at 200 ft 
above sca kk vel and 


O10 mph 


a Lop speed of 
Air will travel through the 
turbine compressors at 314 mph 
Fach turbine will drive a }-phase 
W-cvele, hydrogen-cooled generator 
turning at 3600 rpm and producing 
3.800 v at 60 cycles. The plant will 


be in operation in 195% 


Eliminate 
Intermediate 


By using Thomas Flexible Cou- 
plings on long, unsupported shafts, 


intermediate 


bearings are elimi 


nated, ‘Thomas engineers tubular 
shafts free from lateral whip 

‘The large fan shown above is 16’ 
from the motor to allow sufficient 
air intake. Miners working under 
ground receive their fresh air sup 
ply from this fan and others like it, 
which have been giving de pendable 
service for as long as fifteen years 
without shutdowns for lubrication 
or maintenance of the couplings. 
Thomas floating shaft flexible cou- 
plings are recommended for machine 
and marine drives, printing presses, 
paper and cement mills, cooling 
towers, diesel engines, pumps, com- 
pressors, and many other uses. 


Only Thomas Flexible Couplings 
offer all these advantages 
UNDER LOAD and MISALIGNMENT 


. Freedom trom Backlash— 
‘Torsional Rigidity 


Free End Float 

3. Smooth Continuous Drive with 
Constant Rotational Velocity 

4. Visual Inspection in Operation 

. Original Balance for Life... and 

Thomas All Metal Couplings have 
No Wearing Parts so Lubrication 
and Maintenance are Eliminated 


Write for Engineering Catalog 51A 


THOMAS FLEXIBLE 
COUPLING CO. 


WARREN, PENNSYLVANIA, U.S.A. 
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news of our industry 


Management Change at DEMA 


Effective next January Ist, Harvey 
T. Hill retires as executive director 
of the Diesel Engine Manufacturers 
Assn.. after 13 years of service. In 
anticipation of this event, Robert | 
Stanley, the organization’s educa 
tional director, has been elected cor 
porate secretary and will take over 
Mr. Hill’s functions when the retire 
ment is finalized. 

Mr. Stanley came to DEMA on 
fulltime basis toward the beginning 
of 1953, to serve as educational di 
rector. He had previously been in a 
consultative capacity. He brought a 
background of experience in both th 
classroom and laboratory to this post 
having both taught engineering 
courses and engaged in engineering 


researe h 


H. T. Hill 


R. L. Stanley 


GM Improves 110 


\ side-mounted Roots blower now 
takes the place of the rear-mounted 
centrifugal unit formerly installed on 
the Detroit Diesel 110 Series diesel 
Similar to the one used on the Seri 
7l models, the new blower has mac: 
the engine more compact and cut 
down its height. It also has increased 
the number of available accessory 
drive outlets on the rear of the en 
gine 

There; now four accessory 
drives on the rear and four fan 
mounting positions on the front of 
the engine. Other achievements of 
the new blower include the availabili 
ty of the engine with either right- of 
left-hand rotation. It also provid 
an increased air supply to the cylin 


ders for better combustion 
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Factory-Certified 
xchange Crankshafts give 
rouble-Free Operation for the 
ull Life Cycle of Your 
iesel Engine 7 


.-Look what morco’s 
complete reconditioning 
service offers you! 


MAGWAFLUX six separate magnoflux 
inspections with latest equipment 
dealers — coast to coast GROUND on production type equip 
—are stocked with reconditioned, ment to engine manufacturers’ speci 
like-new crankshafts for different fications. Original stroke retained 
diesel engine models. Users of TOCCO* HARDENED by the or 
Detroit Diesel and Cummins en- equipment method wher 
gines can exchange worn shafts for ROLLED FILLETS increase str 
MORCO factory-reconditioned most critical areas 
shafts through authorized dealers. DYNAMIC BALANCE resto 
inal factory balancing ea 
take chances’? Let your 
dealer be your source ior depend- WHBUST COLLARS ond 
able, safe crankshaft regrinding GEAR FITS renewed 
You get immediate service, guaran- KEY WAYS restored 
teed quality and terrific economy DOWEL HOLES repoired 
Ask your dealer about MORCO 


today. 


OIL SEAL surfaces renewed 


THREADS repaired 


a registered trademark of the hio Crankshaft 


a subsidiary of 


(inc. \ The Ohio Crankshaft 


BEDFORD, OHIO Company 


— a a ee a ae ee eee 
MORCO, Inc.—Dept. 1 


New Bulletin 


23001 Aurore Road, Bedford, Ohio 


j Please send free f eMO ‘) 
j Name 

j Cempany 

| Address 


City State 





new products 


Spray-Form Flaw Detector 
Magnaflux Corp. announces that it 
has simplified the use of its d 


Hydraulic-Lift Work Platform 
For production and maintenance 
work above ground level, Ballymore 
Co. is producing a portable work 
platform. In its lowest position, it is 


»-ft above the floor and can be raised 


up to 10 ft above that. Power supply 


swivel ball-bearing casters, and a 
screw-ltype ja k at each corner allows 
stability on uneven floors. Rated load 
is 1250 Ib. A 3-ft handrail provides 


protection along the longer side 


Hot Water Heaters for Cats 


’ | Ve As attachments for its Nos, 12 
penetrant inspection equipment ry is an option o a ip electri , 
a | ont 112, and 212 motor graders, Cater 
placing all required materials in self motor, battery-operated motor, or 

pillar Tractor Co. is making availabl 


contained pressurized spray cans hand pump. 


A double rack and pawl holds the 


the tradenamed Spot heck yatem $3-in by 7-ft 


new high-output hot water heaters 
Portable kits are now available for ‘ | 
ach is equipped with two individ 
sin platform at work 


ually controlled blower fans « apable 


These consist of various allotments ing height. Access to the platform is 


of providing an air output of 620 


of penetrant, developer and cleanes by a telescoping built-in ladder. The 


cfm. Their rated capacities are ap 
in the new spray can steel structure is mounted on four 
proximately two and one-half times 
that of the previously used small 


single-fan heaters. They may 


78 Ls 
GE ordered to match either 6- or 


OMe, electric systems. 


The World’s 
Leading 
, Full-Flow Filter Cartridges 
of Briggs Filtration Co. has designed 
a “super-flow” replaceable line of 
| sired. They are being nationally 
marketed to fit almost any commonly 
ns ECTION used industrial or automotive filter 
cordion-pleated to multiply the filtra 
for tion area. It is secured to a perfo 


rated metal center tube whose ends 


filter cartridges for engine lube and 
fuel oil applications as well as other 


uses where high flow rates are de 


The element consists of resin im- 
pregnated paper which has been 


formed into uniform layers and ac 


are anchored to top and bottom 


plate, a cork gasket on each end 


Diesel Engines 


giving seal and strength when car 
tridges are stacked one upon the 
other, The cartridges are wrapped tn 
a treated paper covering to protect 

the pleated paper. 
Basic characteristics include low 
pressure drop and fine particle se lec 
Depots and Service Agents in over 100 Countries | 4 tion, the water-proof paper making 
‘ . the cartridges suitable for water 


emulsion coolants. They are designed 


C. A.V. FUEL INJECTION EQUIPMENT DIVISION of LUCAS ELECTRICAL SERVICES, INC lor 93% 
Head Office: 653 Tenth Avenue, New York 36, New York 
Sales Office: 14820 Detroit Avenue, Cleveland 7, Ohio 


plus initial particle removal 
to 15 microns, with progressivels 
finer filtration as solids accumulate. 


AP 174-755 
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new products 


Nylon Sling 

lo assure scratch-free handling of 
highly finished or soft materials, 
Caldwell Co., Ine. is producing 
Liftex, a nylon webbing sling, treat 
ed to resist grease, abrasion, alco 
hols, alkalies, salt water, and various 
solvents. Constructed without rivets 
or metal, the product is claimed to 
have the following advantages: high 
strength combined with low weight, 
fast and complete recovery from 
shock loads, and low moisture ab 
sorption. Models with lifting capac 


ities up to 13,500 |b are available. 


Turbine-Compressor Advance 
‘The closest approach yet made 
to a commercial gas turbine com 
pressor set, with reliability, manu 
facturing cost, and maintenance costs 
competitive with existing commer 
cial standards”, is Boeing Airplan 
Co.'s summation of its newly devel 
oped gas turbine-powered centrifuge! 
compressors The units are now in 
production for the Ll. S. Air Fores 
as air starters and are also being 
made available to operators of jet 
transports. Other uses are for check 
ing out aircraft’ pneumatic power 


and air conditioning systems 


The new 502-11B’s embody cde 
sign simplifications and improve 
ments which are the result of four 
vears of research. The number of 
compressor stages has been reduced 
from two to one. At the same time 
air hp output has been increased to 
210, which is 70 air hp more than 
the earlier 2-stage 502-7) units now 
in service, 

Castings in the basic turbine unit 


have been reduced from 18 to 


Diesel Power 


Inipeller design si npliheats is said t 

has halved this item’s producti capacity at 
cost. Accessory drives and burne: tional precision-ty pe 
and nozzle details have also beer This would 
simplified. Che new units incorporat tions to higt 
automatic starting systems and « compressors 
bination spark and glow plugs peeds and pressure 

An advanced rotor bearing and per bearing also alls 
balance system has been developed automatic adjustment 
which make use of a‘ floating slipper iignment and balances 


thrust bearing”. This is expected to running 


reduce bearing costs and Increase dures ure 


their service life. The new bearing sary 


Announces the NEW 


ad ee A) 
PIN FITTING 
MACHINE 


SPECIALLY ENGINEERED 
TO PRECISION BORE 


¥ CONNECTING ROD BUSHINGS 
¥ CAM LEVER BUSHINGS 
¥ ROCKER ARM BUSHINGS 


vy 


The PM 900) is a precision boring ma 
chine—capacity 21/32" to 24%’. Con 
necting od capacity 23 Bor ng 
capacity can be increased to 4'/, 


A 
—fhimco 


PRODUCT 


1 Precision boring piston pin Precision boring rocker arm bust 
bushing parallel with crank pin ings in less than o 
bore, to specified center-to rocker arr 


center dimension 


r bush 
haft to 


Write TODAY 


for complete information! 





Organizational news 


Taking Over at Detroit Diesel Newest Appointment 


is Clyde W. Truxell. Formerly works at Enterprise Engine & Machinery 


manager of the GM = division, he Co. is Irving Halpern who is taking 


succeeds Semon k. Knudsen to the on the position of supervisor of re- 


post of general manager. He's been search and development. He most re 


working on GM’s diesel development cently occupied the spot of senior 


programms since 19 +2 researe h engineer. 
After a Distinguished Career 

of more than 35 years with the Ele 

tric Storage Battery Co., Dr. L. E. 


Lighton, vice president and director 


C. W. Truxell Irving Halpern 
of research, is retiring from office 


He is shown handing over his project 
file to Capt. Clifton G, Grimes, USN 


(Ret.), who is succeeding him. 


Here's Why \ 

YS 
PERFORMANCE 
IS BETTER susan 


@ Requires no actuating linkage— 


WITH romolje” Sewell 
STARTER DRIVES 


It takes a truly outstanding product to re- performance. That is why, whatever your 
ceive over 100,000,000 endorsements. Y et, type of diesel or whatever its purpose, it 
that’s the number of Bendix Drives that will pay you to specify Bendix* Starter 
have been installed. No other starter drive Drive for the most economical installation 
approaches this record of outstanding and dependable performance. ‘se. vs. r7 of 


ECLIPSE MACHINE DIVISION of “Bendix” 
ELMIRA, NEW YORK 


AVIATION CORPORATION 


Export Seles: Bendix international Division, 205 E. 42nd St., New York 17, N.Y. 


— needs fewer adjustments. 
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organizational news 


Named as Manager 

of original equipment sales for th 
air filter division of the Dollinge: 
Corp., is Harold D. Cupitt. He 
with Air-Maze Corp. for the past 


three years 


PZ 


H. D. Cupitt 


Heading Industrial Sales 

at Joy Mfg. Co. is John P. Cart 
wright. He will be succeeded as 
Washington district manager by Ar 
nott J. Lee 


Diesel Power 


PRECISE... 


new Westinghouse electric governor 
anticipates speed changes 


An electric load-sensing element in the new Westing 
house electric governor anticipates speed changes 
brings the fastest, most precise control ever known 
to engine-generator sets. Typical recovery time on a 
full-load transient is less than one second! 

Designed for Diesel and gasoline engine driven genet 
ator sets from 30 kw through the largest sizes; 50/60 
cps. or 400 cps. Designs are available to meet full 
military environmental requirements, Consists of rug 
ged, hydromechanical actuator system and electrical 
control unit... has no electronic tubes. Provides for 
paralleling two or more units with zero speed regulation 


For more information, send coupon below. — 5.2; 965 


WATCH WESTINGHOUSE 


WHERE THE FUTURE /S ALREADY iN PRODUCTION! 


Westinghouse Electric Cerporation 
3 Gateway Center, P. O. Box 868, Pittsburgh 30, Pa 


Please send me a copy of Descriptive Bulletin No. 21-000 


NAME TITLE 
FIRM 
ADDRESS 


city 


Dallas Branch Managership District Sales Representative 


for Cooper Bessemer ( orp. is now in is the entering 
the hands of R. I fartlett. He’s been ! Amot Co 


with the company since 1933 


Special Representative 


in the UL. S. for Robert Bosch Gmbh 
is the newest appointment for boster 
N. Perry. He had previously been as 
sociated with A l n Bosch. serv _ 
(or a gi maga ea Joining as Sales Manager 


ing there for 32 years, the last fi 


as executive vice president His work it Packle Metal 
now includes cooperation with the Murry b. Joh 
erman ubsidiary ly with Warner-P 


Robert Bosch Corp. of New York mutit C 


Company s 





Sy bit advantages 9 


T VAN DER RHORST 


PORUS 2 KROME 
Croed fee the Life of your Grgines 


(a) le)! 2 [V7 [oe Vile 
PORUS = KiROM{s INCREASES PISTON RING 
LIFE UP TO 50%, 


YAONIC = Mee 
PORUS 2 KROM INCREASES CYLINDER LIFE 
3 TO 5 TIMES. 


env r «a [VJ le Vv 
PORUS = MRO PMs DEFINITELY CONTRIBUTES 
TO A REDUCTION IN LUBE 


OlL CONSUMPTION. 


MO)LVIS a [Cir 0) y\ 2 DEFINITELY CONTRIBUTES 
CLOUDY 
PORUS 2 UG - TO REDUCED DOWNTIME 
FOR ENGINES. 


MOYLNIS a PiAoO)/\-\\3 ELIMINATES STOCKING OF 
PORUS 2 WRxOun OVERSIZED PISTONS AND 
PISTON RINGS. 
Write today for detailed information 


Address - 
Dept. A-l, VAN DER HORST CORP., OLEAN, N. Y 


OLEAN, NEW YORK e TERRELL, TEXAS 
HILVERSUM, HOLLAND F LOS ANGELES, CALIFORNIA* 


news of our industry 


See Diesel Boom Abroad 

Diesel locomotive exports this year 
should break all records. according 
to a report by the Journal of Com 
merce of N. Y. Growing foreign in 
dustrialization is making the expan 
sion and modernization of railroa 
vital to handle the increased trafli 
The World Bank and the Export-Im 
port Bank are also helping improve 
the transport situation by increasing 
their financial aid 

U.S. diesel manufacturers are get 
ing the benefit of these increased 
locomotive purchases so that diesel 
exports, this year, it is estimated 
will be much larger than last year’s 
$24 million worth, 

The Electro-Motive Div. of GM is 
expected to deliver more than 200 
complete locomotives overseas 
make 1956 the best year in its ex 
port sales history. Additional orders 
will be filled as well by its associates 
in Sweden. Germany. Belgium. and 
Australia. A 1LOO-locomotive backlog 
for delivery is the seore for Aleo 
Products. Ine which is said to be 
the largest Aleo has ever had sO 
expects its associates in hurope lo 
have a 25 World locomotive back 
log. General Electric has a 76 loce 
motive order from Brazil and Chile 
making 1956 its best years for diesel 
electric sales 

Foresight is the reason for th 
major share of world orders going 
to American manufacturers The 
developed spec ial export models to 
meet the problems of foreign rail 
Alco for example designed ils 
World locomotive to run on any 


gauge while keeping its dimensions 


t 
down to clear obstructions and most 
tunnels. The problem of dollar-short 
countries has been met by the li 
censing of foreign manufacturing a 

sociates who build locomotives to 
\merican patterns Powering these 
foreign-built locomotives however 
are American-made engines. The li 
censees also prov icle servicing fac ilt 
ties and spare parts 


Where | S.. builders have no 


licensees, they have established spare 
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Sterting and st tins 


Relative 


systems carne 


ments starting ability. 
weather 
there appears to be definite preferenc 
equipment although there was no 


types preferred. Since electri 


systems are largely an option. it would 


individuals pretereny 
ne starting 

\ selection of 
conclusion for us. One stated 
od idea and 4 
users and operators We 
om people do not « 
one person Comments Sone 
brand names (these we feel sorry for 


And another says 


olten a matter of applic at 


Performance 
on and so 
problen Most engines meet thei 
yuarantees 
principal ones to consider. Of thes 
ire most important This. of course 
charts 

Th capper appears as a 


is the ke to sales 


simple te 


news of our industry 


Another 


is in the f thal an miner 


parts depots selling 
ber of foreign railroa 
sent to the | Ss. to 
maintenance This fo 

sale Is expected to 
Pher 
100.000 steamers still 
And with deliveri 
hundred 


h irdly iD 


tained for quit i whil 
more than 
service overseas 
measuring in th 


market h 


so «lar 
the foreign 
scratched 


Welding Advisory Service 
Kutectic Welding Alloys ¢ orp. has 

set up an advisory service through 

its more than 


It offers the 


present and 


390 district engineers 
results of a survs ol 
possible welding oper 
ations in each industry. The servic 
includes demonstrations to bring 
welders up to date on special weldis 


applications such as color matching 


repairs without dismantling and pre 


heating. It also offers suggestions for 


adapting improved techniques — to 


dificult base metals 


Diesel Power 


presumal ly if 
is apparently a factor of some importance. Also 
indication 
pneumatic and hydraulic 


is hetweer these 


mmments 
1 think 
ou have started so nethins 
need more of this 
it al! because 


nsider these facto 


operators 


Therefore. some of the other factor il the , ndicator press 


maintenance costs _— es 





Many com 


colder 


MODEL K-120 | 





sin types of start 


firing and 
compression 
pressure 


ol the 


riven 


appear that the 


gy isoline er 


tl ak - 
that this is a 


worthwhile for 


\ppar ntl Jel K-120 


only maximum 
ure indicator that « 


sion tester on sm 


battle xcept ’ compre 


speed engines and « 


riant but is ndicator valves atented Ki« diaphragn 


of stainle steel has no springs 


i seller 
complicated adjustments, temperatur 
msul ! 
CONSUTMIpPT « © pressure loss. Bleeder valve permits rt 
re for repeat readings This 


ssure readings 


s reflected j the 


KIENE DIESEL ACCESSORIES, Inc. 


10352 PACIFIC AVE... FRANKLIN PARK, ILLINOIS 


universal peak 


” "MR. GUS’ -" 


the largest off-shore drill 


ing barge in the world 


BRIGGS 
EQUIPPED 


There is a reason for Briggs being on ''the big jobs’ 
.. « DEPENDABILITY. NO MATTER what the size 
of your installation there is a Briggs Filter made for 


you. Investigate proven performance and economy 


iF YOU BUY OIL FILTERS, BY ALL MEANS 
WRITE FOR THIS FREE BOOKLET. BRIMFUL 
OF FACTS YOU WILL WANT TO HAVE 


THE BRIGGS FILTRATION CO 
WASHINGTON 16, D.C 
DEPT. 122 


VED! tee tose boot 


Name 


WATER AND ABRASIVES 
REMOVAL FROM 

FUEL OL OF 

SEA GONE VESSELS 





OIL FILTERS 
FILTER/SEPARATORS 


Company 


—t oneeeeee 








new 


A Supervisor's Safety Manual 
has been published by the National 


Safety Council, to provide foremen 


with a compreh nsive guide to all 


Material 
first 


phase s of industrial safety. 


includes accident prevention 
aid, protective equipment housekeep 
machine 


ing, materials handling 


guarding, portable power tools, and 


fire prevention 

Power Transmission Machinery 
is the subject of a 328-page catalog 
covering the complete line of prod 


Dodge Mfg. 


includes 


manufactured by 
Co Helpful 


drawings 


r 


ucts 
information 
section dimensions, 


weights prices application details 


and engineering tables 





Injection Pump 


@ Engine 
@ Engine Remov 


« 4} 
76 Pages— 275 Illustrations 
56 Engine Reference Tables 
26 Parts Lists 


literature 


Alco 251 Diesels 


the company’s new family of engin 
are detailed in a 14-page bulletin 


includes a 6-cyl in-line 


l6-cyl 


The ScTies 
model and 12- and vee-lyp 
engines rated from 550 to 2400 hp 
Individual 


components and cross 


section cutaways are featured along 
with dimension charts and specifica 


tion tables. 


Specifying Relays 


is the title of a 12-page article pub 
lished by Machine & 


Foundry Co, It goes into the various 


American 


factors that should be considered in 


selecting an electrical relay for a 


given application. 


Modern Practices in Plant 


engines 


maintenance and ring are 
contained in a book re porting on the 
proceedings of the latest conference 
on this subject, produced each year 
by Clapp & Poliak, Ine., who 
publish the book. 


seventh in the 


also 
This year’s book, 
series, has 248 pages 
which include 110 illustrations, charts 
and tables. It contains the text of 
16 papers, summaries of 15 round 


table discussions, and answers to 


L100 specific questions. 


lon Exchange Equipment Users 
will be 
5813 


Hydromatic 


interested in Publication 


describing Cochrane Corp.'s 


valve used in the con 
trol of demineralizers, zeolite soften 
ers, dealkalizers, and pressure filters 
It is said to eliminate the complicated 
nest of individual valves required to 
control various 


bac kwash. 


return to service, 


stages of service 


regeneration, rinse, and 





Stands 


gi and 


Dollies 
- gine Tools 


full automatic controls 
d.c. solenoids 


relays and contactors 
speed sensitive switches (1,2 &3 element) 
special control panels 


a 


BACHARACH INDUSTRIAL INSTRUMENT CO. © 7301 PENN AVE., PGH., PA. 


Send us FREE copy of your Diesel Shop Manval AD54 
We are 


liquid temperature switches 
oil pressure switches 
safety alarm panels 


[_] Fleet Operators (_] Injection Service Shop 


[_] Diesel Manufacturers [[] Parts and Engine Distributors 
NAME 

COMPANY 

STREET 


CITY and STATE 


SYNCHRO-START PRODUCTS, INC. 


Since 1932 
IST NORTH RIDGEWAY AVENUE SKOKIE HLLINOTS 
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ROCHESTER 
it's Just the PUMP You Want MANUFACTURING CO. 


---for FUEL TRANSFER and PRODUCING NEW 


HYDRAULIC GOVERNOR SERVICE 
TUTHILL VACU U 


It holds its prime. It’s me 


chanically sealed and leak 

free. It’s quiet in operation M | | L 
It's low in power consump ode 

tion. And it's built to give 


years of uninterrupted 

service. That’s why the Tuthill Model L positive 

displacement, internal-gear rotary aa fe pre DESIGNED FOR HEAVY DUTY USES 

ferred for fuel transfer and hydraulic governor 

service. Capacities from .33 to 6 g.p.m. in wide The new, rugged and dependable RMC. #2900 

pressure ranges Series Vacuum Switch is designed for service 
Write for Catalog No. 101 for complete details. 





on vibrating equipment The mechanism ij 





sealed dust prool and watertight. The pring 
loaded diaphragm is Buna N impregnated and 
is calibrated at the factory to close « open a 
contact at fixed vacuum value 

Designed for 6, 12 or 24 volts DC, but 
available for low voltage AC. Double or vle 
terminal, %” or %” center back connection, 
; SEND FOR SAMPLE for in pection and test, 


HAS RUGGED COUNTERPART 
IN NEW RMC SERIES 2900 
7 , PRESSURE SWITCH 
TUTHILL PUMP COMPANY “Rely on Rochester” 
Dependable Rotary Pumps since 1927 


939 East 95th Street, Chicago 19, Ill tele teil me le TURING CO. 


TUTMILE 


Canadian Affiliate: Ingersoll Machine & Tool Co., ; 141 ROCKWOOD STREET © ROCHESTER 10, N.Y 
Ingersoll, Ontario, Canada 


, i in-Wall Tubi 
WD new literature Diesel Trucks and Tractors Large OD Thin-Wa ubing 
of the White Motor Co. s W hits produced by Superior lubing Go 


lreightliner Div. are described in a are now described in literature which 


new series of — literature Speech is claimed to be the first avatlable on 
A Hydraulic Hose Selector models are dealt with singly, each this type of product, Tubir 
is being offered free to users of its fully detailed with chassis diagrams from to 2'4-in OD, and 
rubber-covered control hose by the dimensions, and specifications thicknesses 
Republi Rubber Div. of Lee Rubber detailed 
& Tire Corp. It contains latest SAI 
ind industry specifications, Starting 60-Cycle Generators 


Safe Feeds and Speeds 
a new brochure offered by Kato kn for high-speed drills used 


rinecring Co. metals have been listed 


fered by Chicago-Latroly 


with a known factor such as ID, OD of 400 kw. 500 kva. are described in 
bend radius, ete the selector can b 
used to determine the proper hose 


rit eded., 


Instruments for Smog Study 
In the Works for Truckers pee ao Over 1000 Models 


is a sales managers manual. the first able from the American Soe of of construction and industrial equip 
of its kind contemplated for the en Mech. Engineers. Believed to be the ment available with Detroit Diesel 
tire trucking industry. It will cover most complete of its kind assembled engines is tandard = of 
such subjects as selection of motor the publication lists hundreds of de power ire listed is 
freight salesmen, training, motiva vices useful in studying air pollution booklet just released 
tion, measurement practices, sales along with manufacturer name and division The listed 
production plans development of an address. Items range from simple from small pumps t 
internal selling plan, and gaining top filter papers to electrostatic precipi tors. Over 150 


management support. tators. It sells for $2 a copy represented 
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news of our industry 


To Build Offshore Plattorm 

Another portable offshore drilling 
platform for Zapata Off-Shore Co, of 
Houston is being designed by R. G 
LeTourneau, Inec., with deliver 
weheduled for early 1957. The first is 
currently drilling its second well in 
the Gulf of Mexico 

The new 


than the first (se- 


platform will be larger 


Dieser. Power 


July 1956), and will incorporate a 
number of improvements. In opera 
tion, the machine will lower legs 
to the bottom of the Gulf and within 
a 2-he period will have elevated its 
deck to the height of a 10-story build 
ing above the ocean's floor. Lpon 
completion of the well. it will lower 


lift its 145-ft legs. 


and move on to a new location. 


itself to the water 


The triangular platform will weigh 
& million Ibs. Its three legs will be 


- 


operated by gearmotors, nine per leg 


TRIPLE PLAY 
AT FLOOD TIME 





“ae 











OAKLAND, CALIF The place: a 
storm water pumping station. It's 
been raining for hours. Wé£ill streets 
flood and cause costly water damage? 
Listen for the triple play. 


Diesels start purring pumps 
and Quincy Model 
Dado ¢ ompressors start humming 


Start pumping 


Here's what's happening, Flood 
water level rouses four pump-driving 
DSG-318 Diesels to a 
ton Then as tank air pressure Crops 


Enterprise 


below 220 pounds, Quincy Compres 


build 


sors automatically start 


pressure back up 


by Cecil Diesel 


ROVING REPORTER 


As one Oakland city official puts it, 
“We're so sure those Quincys will 
always start, we don't even have an 
attendant here.” Even if all electric 
power would fail, gasoline-powered 
Quincys start the diesels anyway ..«-. 
and supply air for controls. 


And there's a Quincy Compressor 
for every diesel starting job. Let 
Quincy help you select the right 
model from a range of mountings 
and sizes—from 1 to 90 CFM, 
Write them for a catalog 


uincy 


COMPRESSORS 


QUINCY COMPRESSOR CO. 
DEPT. J-50, QUINCY, ILLINOIS 





World's finest air compressors 


which will also hold the platform at 
any desired height. On top of one 
leg, a helicopter landing area will be 
located. Each leg will have a large 
tank at its base to serve as feet for 
the platform, cup-shaped to grip the 
ocean floor. 

The deck will be over half an aer 
in size to accommodate housing for 
a 45-man crew, supply storage areas 
two deck-mounted revolving cranes 
The in 
terior of the 20-ft-deep hull will hous 


and three anchor windlasses 


most of the drilling equipment and 
the diesel engines, generators. and 


necessary drilling materials. 


Powering the electrie  elevatin 
system and also supplying ship serv 
ice power for the platform will be 
three 600-hp diesel engines \ 
separate set of diesels will furnish 
power for mud pumps, drawworks 


and other drilling machinery. 


Measuring Tractor Drawbar Pull 


pull de 


The amount of drawbar 
livered by a tractor determines. its 
basic efficiency. W. C. Dillon & ¢ 
Inc. believes that its portable-traction 
dynamometer is a conclusive me 
of checking such power since it in 
stantly indicates the amount of dray 


bar force exe rted in poun Is 


In the illustrated test. the 
mometer was po itioned in 
tween a farm tractor and 
ni-trailer of 37,500-lb ce 
Conducted from a= standir 
braking force was gra¢ 
by the trailer until the 
stalled. When cir 
permit the use 
Dillon suggests 
under test be dead-end 
u nehor point and 


until either the engine 


is a loss of traction. 
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AMOT SAFETY CONTROL 


AMOT Model 1476-47 automatically shuts down 
engine on high water temperature or low lube oil 
pressure. Features are: 
No capillary tube and bulb used. 
. Uses well known AMOT element. 
. Several temperature sensing units can be 
used with one control unit. 
. Will operate an air whistie. 
. Will operate a diaphragm gas valve for 
large gas engine shut down. 
. Will operate as a diesel fuel shut off valve. 
. Available with 2” direct connected gas 
valve. 


| 


AMOT CONTROLS CORPORATION \e vy) 


RICHMOND 1, CALIFORNIA 











news of our industry 


More Whites to Spanish Base 


The new I S. Air Force in Spain 


pumping engines of the previous o1 


625-hp Model 40C-S\ 


der will be 


will be receiving an additional 
ing stations situated at varying alti 
Superior diesel generating units to , 

tudes across the country. One of th 
raise the total of engines ordered 


from the White Motor Co. to 42 


Karlier this year, an order had beer 


idvantages to be gained W using 


only Model Ms Is interchar ue abvalit 


ol parts 
made for 15 diesel pumping unit 


to drive jet and diesel fuel through 

product pipe lines. Both orders are Caterpillar to Raise Capacity 

scheduled for December 1956 com Another step in its) recentl it 

pletion nounced program to provide 
The 27 additions will provide a creased productive capacity 


total of 6200 kw. They Il be working 


in radar stations and pipeline pump its customers has been rep 


plants to meet the growing 1 


ing stations linking various air bases (ate pill if Tractor Ce 
Sixteen of the units will be 392-hp 1958, the operations 
Model 40C-SX-6 diesels supplyin 
250 kw each. Six of the others ar new building in Morto 
Model 40C-S\-6 diesels rated at 202 space vacated at Peoria 
hp The remaining five are Model turned to 
LOC-S-6 units of 290 hp. These last ry the 
1] will provide 200 kw each 
All will operate on diesel fuel ce 


Parts Dept will be tran 


nanulacturing 


iddition 


livered in the same lines which si 


Diesel Po sor 


Sales and Service in 


ply jet fuel to the air bases. The 15 


They and IL of the generating 


units will be installed at six pump 


ENTERPRISE 
big engine fuel and 
lube oil economy 


ENTERPRISE ENGINE & MACHINERY CO. 
18th and Florida Sts San Francisco 10 


rincipal Cities 


Surfacing Aluminized Valves 
\ppl ing i protect 
ron alloy layer to the 
engine lve exter 
i two to three ti 
conventional ve 
material, It po 


which wuntiabe 





PARK “DIE-FORGED” 


CRANKSHAFTS 


help power the 
trains of tomorrow 


Phe new entries in the lightweight 
train race are designed to solve 
the problem of mounting deficits 
in passenger operation by cutting 
original, operating and mainte- 


nance costs 


Park Drop Forge is proud that 
Park “Die-Forged” Crankshafts 
are specified for the diesel engines 
that power these trains of 


tomorrow 


HEAVY DIE FORGINGS SINCE 1907 


Diesel Crankshafts up to 4000 Ibs. 
Crankshafts and Connecting Rods 


Aviation and Marine Drop Forgings 


THE PARK 


DROP FORGE CO. 
Cleveland 3, Ohio 





What Do You Know! 


{nswers to Vuestions on Page 46) 


1. Most correct order 
A DIESEL POWER 
Industry Board” of 325 men selected 
from our readers affiliated with en 
rie and 


equipment distributors. 


service and repair shops, and munici 
pal and utility plants placed these 
factors in this order, See Page 34 
2. Correct answer is “a The stall 
characteristics of gas turbines pro 
duce high low speed torques, Set 
article on Page 36 

}. Correct answer is “a After many 
years of use in kurope lree-piston 
engines show less sensitivity to dif 


ferent fuels. GM has 


operated them on fuels ranging from 


successfully 


gasoline to crude oil. See 


r 


1OO-octane 
article on Page 36 

1. Correct answer is “a The length 
of the piston stroke is varied by 
changing the amount of fuel injected 
al a change in the bounce chamber 
pressure. See article on Page 36 

5. Correct answer is “a”. Because of 
great amounts of heat lost with ex 
haust gases, thermal efficiency is 
about 15 to 1607. When exhaust heat 
is recovered to produce steam, et 
overall thermal efficiency of unit is 
about 700. Regenerators can raise 
thermal efficiency from 15 to about 
20° but power output is lowered 


, o 
see Page Le 


6. Correct answer is “b The best 
location is where the tail-pipe is 
twice as long as the exhaust pipe, 
according to tests A very good lo 
cation is where the tail pipe is as 
long as the exhaust pipe. See arty le 
on Page 51 

7. Correct answer is “b™. Systems of 
keeping maintenance records should 
he as simple as possible so they can 
be quickly and clearly understood 
and have a better chance of being 


‘ , 4 
carried out. See Page 4 


Longer 
Work Time 
Keeps Your 


Profits ...UP 


with 


REDUCTION 
GEARS 


POWER A DIESEL OR 
GASOLINE INDUSTRIAL ENGINE 
with S-N REDUCTION GEARS 

and Power Cut-Off Clutch 


Regardless of the type of heavy 
duty equipment you are power 
ing... there's a S-N Model and 
gear ratio to do the job — faster, 
and more economically. Seven 
models available. Remember S-N 
Reduction Gear Units insure 
smooth, full power from engine 
to load with maximum economy 
Ideal for original equipment and 
all types of engines from 40 H. P 
to 750 H. P. giants. Reduction 
ratios start at 1.5:1 and step-up 
to 4:1 in standard ratios. New 
catalog sheets are available 


¢ Ati PUMMOFL . ge P20btS 


FOe HALE & COWtuRY 


MOUSTRIAL OFvibIOM 
} THE SNOW-NABSTEDT GEAR CORP HAMDEN. ( Wn Cer 
ma 
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FREE 
FORM 
FOR 
Further 
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If you would like further 
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on the following products 


information on subjects 
advertised, new products 
described or new 


literature offered 


or 


if you would like to have 


S. Only) 


(in U. 


us locaie information on 
products or. services not 


currently appearing in 


diesel power 


you have only to indicate 


void after September 15, 1956 


your requests on these 


postage free post cards 


our reader service department 


will do the rest 


Please rush me further information 


on the following products 


described on pages _ 
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No 
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BUSINESS REPLY CARD 


First Closs Permi? No. 11273, Sec. 34.9, P. . & 


DIESEL PUBLICATIONS, INC 
80 Lincoln Avenue 


Stamford, Conn 


2. New York, N Y 
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Pat. Pending 


BARSAN) 


For details write 


FOR DIESEL ENGINE, BOILER AND GAS TURBINE FUELS 
High temperature corrosion caused by sulfur, vanadium and sodium 


is a major problem to operators of diesel engines, gas turbines 
and high pressure boilers. BARSAD will prevent this corrosion 


R. S. NORRIS & ASSOCIATES 
LARCHMONT, New York 





Drew literature 


Three Scraper Catalogs 

have been issued by Euclid Div. 
General Motors. They describe the 
Models S-7 
$-12, and S-18. Each is illustrated 


by cutaway views of major compo 


overhung engine line: 


nents and contains full engineering 


data. 


Self-Locking Fasteners 

of one-piece construction, the com 
plete line of Nylok Corp., have been 
catalogued, A variety of applications 


are detailed. 


Wrought Iron Fittings 

and flanges produced by Tube Turns 
are described in a data folder dis 
cussing the physical properties of the 
material and illustrating typical ap 


plications, 


Hydraulic Research Activities 

have been compiled from reports by 
various hydraulic and hydrologic lab 
oratories in the U. S. and Canada, 
and copies are now available from 
the National Bureau of Standards. 
Called Miscellaneous Publication 
218, the volume runs to 216 pages 


and sells for $1.54 


insist © 


Diesel Power 


Industrial Hose and Fittings 

manufactured by Aeroquip Corp., are 
desc ribed in a ‘ ondensed t atalo 4 
prepared to facilitate ordering of 


parts, 


Lubrication Systems 

custom designed and in packaged 
units, are described in an illustrated 
bulletin prepared by Dravo Corp. 


Typical installations are illustrated. 


Maintenance and Repair 

procedures for its line of standard 
alternators, which are designed for 
use on vehicles where maximum 
battery output is required, are de 
tailed in a step-by-step picture folder 


by Leece-Neville Co. 


Air Control Valves 

of every type manufactured by Air 
matic Valve, Inec., are detailed in a 
72-page catalog. Each 2-, 3-, and 4 
way valve type for high- or low 


pressure use is handled separately. 


Commemorating its 50th Year 
of industrial truck production, El 
well-Parker Electric Co. has pro 
duced a brochure describing its six 
new truck lines. It also illustrates 
the “world’s first industrial truck 
. which was introduced by 
the firm in 1906, 


ever built” 


VELLUMOID 4%, 


GASKETS AND SHEET emt AZ 
FOR OIL, WATER AND GASOLINE 








USE BELL 
INJECTOR CUPS and TIPS 


STANDARD AND 21° FOR THE LEADING 
TRUCK DIESELS 

Years of proven service 
Volume production on automatic mochines 
meons SAVINGS 

We poss this on to the consumer 

Sold by all parts houses 
BELL DIESEL RESEARCH 

Pioneers in research and manufacture of 
high speed diesel injection equipment 

P. O. Box 842, Glendale 5, Calif 

Telephone: Citrus 1-472! 








HILL DIESEL ENGINE 
Parts and Service 
Models—B-BP-PBM, A-PA-PAM, 
C-PCM-PC, V-VM, V-8 
W.H. W. Machine & Tool Co. 


406 Olds Ave., P.O. Box 392, Lansing, Mich 











REPLACEMENT 


PARTS 


Cummins Engines 


Write for catalog 


or 

order by number 
Fuel pump ports Gaskets 
injector parts Gasket Kits 
Pistons Lube Pumps 
Sleeves Fuel Pumps 
Rings Fuel Lines 
Camshofts Cylinder Heads 
Connecting Rods Cam Follow Parts 
Push Rods Upper Rocker Parts 


pN'S p 
A 12>. 


F olfSzi"s 


4274 So. Hoover St 
Los Angeles 37, Calif 
ADams 3-0293 ADams 3-2032 
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¥ | SAVE TIME AND MONEY BY EMPLOYING FUEL INJECTION SPECIALISTS 





FLORIDA 


OHIO 











MIAMI-—-IN FLORIDA 
FLORIDA DIESEL SERVICE CO. 
American Bosch Fuel Injection Service 
LEECE NEVILLE--DELCO WICO-FAIRBANKS MORSE 
1930 WN. Miami Ave Phone 35015 








MISSOURI 








DIESEL FUEL INJECTION SERVICE CO, 
9331 8S. Broadway 
St. Louis 23, Missouri 


DISTRIBUTORS OF FUEL INJECTION EQUIPMENT 


We service and stock parts for: 


American Bosch OM. 71 Sertes 

Kendix Secintilia GM. 6671-—278-—268 

Adeco Products Woodward Governors 
Demeo Pierce & Handy Governors 
Cooper Keasemer Kacharach Nozzle Testers 
Pairbanks Morse 0.P Motorite Compression 
Exeello Testers 

Caterpiiier Nozzles American Bosch Fuel Fiiters 
Ounvnine Nozzles 


Phone: Vernon 2-2121 





Americas Largest CM fuel injector rebuilder 





Interstate 


diesel service incorporated 
7120 CARNEGIE AVE. « CLEVELAND 3, OHIO 


Products sold exclusively through dealer and distributor organizations 
throughout the United States and Canada. Dealer inquiries we'come 








PENNSYLVANIA 








SULLIVAN BROS. 


Fuel Injection—Governors 
American Bosch Distributors 


1718 Fairmount Avenue 
445 North 63rd Street 





PHILADELPHIA PENNSYLVANIA 











NORTH CAROLINA 


TEXAS 











DIESEL INJECTION SALES & SERVICE 
fully equipped to service 
American Bosch, Bendix Seintilla, Caterpillar, Cummins 
and International fuel systems 
Pierce, Marquette & Woodward governors 


$015 HILLSBORO STREET RALEIGH, N. C. 








BEARD and STONE 


FUEL INJECTION ELECTRICAL CARBURETOR 
AND MAGNETO SERVICE 


Houston . Dallas . Texne 











OKLAHOMA 


VIRGINIA 








MAGNETO IGNITION COMPANY, INC. 
TULSA, OKLAHOMA 
futhorized Service and Sales 
AMERICAN BOSCH SCINTILLA 
TOL West Sth PH-2-8197 








DIESEL INJECTION SALES & SERVICE 
Fuel Injection-Governor Specialists 
SERVICE SALES: All Makes & Types 


808 Union Street 
NORFOLK, VIRGINIA 


814 8th Street 
SALEM, VIRGINIA 
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new products 


Point Indicator 


To reduce computing and layout 
time in joining, shaping, drilling, and 
Racine Instru 


milling operations, 


with an in 
Miracle Point 


combination 


ment Co. has come out 
calls the 


It actually is a 


strument it 
angle 
and leveling 


finding. center-locating. 


device for shop and field ust 

It consists of a mercury-balanced 
level and degree-calibrated dial. en 
closed and mounted on a magnetized 
vee-base. By placing the base against 
board to be 
leveled or metal stock to be shaped 
read off the 


angle at which the work is being held 


a surface, suc h as a 


the device will exact 


degree ut 
holds 


with me 


within 3 minutes of a 


curacy. The magnetized base 
the instrument in 


tallic 


contact 
worker 


work to 


that the 


objects so 
hands are free to adjust the 
the correct angle 


lo find the 


such as a section of bar 


object 
stock to be 
drilled, the indicator is placed astride 
dial 
junction then in 
center \ 
punch runs through the instrument 
hole 
located at any 
worked by 
placing the indicator on the 
dial 


The center pure h then 


center of an 


it and turned until the reads 


Ferro. The ver base 


dicates the exact center 


to aid in marking locations 
Points can also be 
angle on material to be 
object 
and turning until the reads the 
desired angle 


shows the correct point low ition 


Hand Pump Oiler 


A self-contained oiling system that 
delivers oil under pressure to single 
bye aring 


or multiple points ol all 


types of machinery, is being market 
ed by Trico Fuse Mig. Co. Said to 


Diesel Power 


have practically unlimited applica 


tion, the new Lub-O-Jet has a pres 
sure pump built into its 4-oz trans 


parent reservoir. 


onnecte d 


\ 6-outlet distributor is « 
to the reservoir assembly 
transparent tubing is attached to the 
and run to the 


distributor outlets 


lubricating points which can be as 


much as 1OO-ft away. in any dire« 


simultaneously each 


All the feed 


next cyel 


all bearings 
Lirne the pump is stroked 
tubes remain filled for the 
Accessories 


( lips are 


such as connectors and 


available for easy instal 


lation 


Cold-Repair Kit 

Chain-Lock 
marketing 
cold 


castings, in kit 


Process Co. is now 
method for 
cracked or broken 
method 


its patented 
repair ol 
form The 
was previously available only to 
licensed shops 


The kit 


contains all tools equiy 


ment, instructions, necessary | 


blocks, heads 


housings, or any other 


| 
repair engine cylinder 


valve ports 


casting. The process is said to restor 


the castings to as good as new cor 


dition. resistant to temperature 


tremes and expansion and 


It binds the 


contrac 


tion strains two sides ¢ 


a break 
crack 


meet insurance appros il and require 


together and then seals the 


The repairs are guaranteed t 


ments of service inspections 


A small amount of oil is fed to 





OPPORTUNITY 


Well established Diese! Engine 
due to ill health. Apply to Box 
Diesel Publications, In« 80 Lin 
Stamford, Conn 


business 
for sale 
4-22 


coin Ave 





EXPERT WATER SERVICE 
FOR POSITIVE CONTROL 


SAVE Dollars by Preventive 


Maintenance 


PREVENT OVERHEATING 


Specializing in Scale and Corrosion 


Control of Cooling Waters in Diese! Operation 
WRITE FOR 


TREANOR CORPORATION 


Water purification consultants and engineers 
inhibitors and Corrosion Control Materials 


4012 Truman Road, Kansas City 27, Mo 


INFORMATION 





INC it { 


REPLACEMENT 


Camshat 
Injector Parts Water Pump Part 
Fuel Pump Part Rocker Housing 
Fuel Lines Assemblie 
Cylinder Heads Rocker Parts 
Valves, Seats Push Rod 
Guides & Spring Cam Follower 
Pistons, Rings Part 

& Sleeves Hose Assemblie 


Pacific DIESEL Parts Co. 


4276 So. Hoover S$t., Los Angeles 37, Cal 


ADams 1-402! 





CLEVELAND HONE & MFG. CO 





Gag et ifn 


CRANKSHAFTS 
Hard Chrome Plated 
CAMSHAFTS REBUILT 


including railroads 


Connecting Rods Rebuilt 


Rotary Process Hard Chrome 
fluxing——Electric Heat Treating. Serving 
National, Diesel Equipped, Railroads, 
Bus and Truck Companies 


Magna 


6816 Harkness Rd, CLEVELAND 6, OHIO 














AGSCO ENGINEERED DIESEL POWER 
STATIONARY — PORTABLE — MOBILE & MARINE 
New and Remanufactured 


100 to 2000 HP—60 to 1500 KW—New Parts For All Engines 


Write for Brochure 


Main Office 


Seusalito, Calif 


A. G. Schoonmaker Co., Ine. srencn so c's, ey 5 


Dighy 9-4350 
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There’s a (Torcon 
unit to meet your 





job requirements 





Here is a complete line of torque con- 
verters designed to meet a wide range of 


engine applications in all industrial fields. 


The Clark Torcon unit is a three-element 
single stage converter of simple design, mass 
produced. It is available off-the-shelf to 
owners and operators of equipment, as well 


as to manufacturers. 


HORSEPOWER RANGE 
oe 15 te 660 


CLARK 


EQUIPMENT 


DIAMETERS 
sootr Oa 


COMPLETE CHOICE 
of options for easy fit into practically 


any torque transmission system. 


For full information refer to illustrated 


easy-to-read Torcon bulletin. 


the one 
STRONG source to 


muULTiPLyY 
TORQaULDA 


/]f | 


LOVL 


TORQUE CONVERTER 


EQUIPMENT 


This helpful bulletin 
describes TORCON 
advantages... 


Send for it 


True Hydra-Foil Blade Design 

—a patented feature. Correct combination of 
blade contour and angles assures smooth oil 
flow, for most efficient torque multiplication 
No cavitation to cause turbulence or air 
pockets which impair efficiency and cause 
destructive wear 

Self-Contained Oil Circuit 

—Sump is cast integral, and oil passages are 
cored in the housing. No unnecessary hoses and 
fittings; no external oil seals under pressure 
Easy Accessibility 

—Inspection plates are easy to get at; no 
special tools needed 

Individually Cast One-Piece Elements 
—no welds or fabrications to distort under 
extreme loads. 

Every user of horsepower will find this bulletin 
well worth reading. The coupon brings your 
copy promptly—no obligation 


CLARK EQUIPMENT COMPANY 
Jackson 11, Michigan 


r ' 
Please send copy of The Torcor 
J 


Address 


City 








They licked a problem— 
before it happened— 
with STANODIESEL Oil M 


How Sturgis light plant planned ahead to 


eliminate source of possible power shut down 


Sturgis, Michigan, light plant manag ent in 1946 det 

mined that it might be difficult to satisf all powe1 require 
ments if the light plant’s large engine, or more than one of 
its small engines, was down. The plant is equipped with 5 
engine four GM 1,600 H.P. and one Busch-Sulzer 2,475 
H.P. Plant management rightly figured that one of the 
keys to the problem wa ood lubrication. So, in 1946 
STANODIESEL Oil M was tested in one General Motors engin« 


In 1947, based on its performance during the test, all e1 nak : 


: Cripps tandard Oil lubricatio 
pp 21a 4 
gines were converted to STANODIESEL Oil M. In the nine 


iperintendent anc 


eck Do data book on Sturgis light plant 


years since, the plant has never had to shut down power to 
Don is well qualified as a lubrica 


customers because of engine or oil failure There have 
pecialist. He has been doing this work 


been no wear problems. Engines have stayed clean. Thers 
e year He has an engineering degree 

Michigan State University and is a 

STANODIESEL Oil M can give this kind of perlormance raduate of the Standard Oil Sales Engi 

for two big reason (1) its highest quality base stock neering School, 

(2) its additive formula. STANODIESEL Oil M ha uperio1 


is no ring sticking. Bearing life is exceptional 


tability. An oxidation inhibitor helps to prevent ur 
wanted increases in oil viscosity. Detergent-di persant 
additives keep crankcase, pistons, cylinder walls and othe: 
parts clean. An anti-foam agent controls foam 

There's a Standard Oil industrial lubrication specialist 
near you in any of the 15 Midwest or Rocky Mountai: 
states. Call him for more information about STANODIESE! 
Oil M. Or write Standard Oil Co npany, 910 S. Michigar 
Avenue, Chicago 80, Illinoi 


Quick facts about 
STANODIESEL Oil M 


Keeps crankcase, pistons, cylinder walls clean 


Combats deposit and wear problems imposed by | 
f y 


of economy fuels 
Maintains film on difficult to lubricate areas and part 


Eliminates spark plug fouling in spark ignited engine 
and reduces combustion chamber ash deposits 


engines burning natural gas, LPG and liquid fuel 


Eliminates fuel injector and pump sticking caused by 
deposits on injector barrel and piunger where fue 


and lube oil commingle 


, Michigan, light plant has four GM 1,600 H.P. eng 


lzer 2,475 H.P. engine. Engine receive progre J mainte 1 ) @) 
4,000 hours. STANODIESEL Oil M ed i } — 


J 


STANDARD OIL COMPANY STANDARD 


(Indiana) aioe 





